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fNTRODUCTION 


A t the instance of the late Maj:ok R he U, Hanccick, iTicn 
Administrator I Wiu., on the itKii Jwtni, *915. entrustesi wiih 
the work of making a geological rCGOnnats>sonce of the Portuindnr 
State, with a view to the future development of its mineral and 
stone resources, 

Bvery facility for travelling and for the eoUection of spedmens 
and ilieir subsequent examination was accorded ; while a worksttopi 
laboratory and photographic studio were duly installed and equip¬ 
ped to my enitre satisfaction ; hut, for the lach of suitably trained 
assistants, 1 was obliged to do the whole of the work slnglo-handed, 
with only such help as could be given by a mechanic, a stone-mason 
and the occasional services of the local photographer. 

Instructions were issued for the preparation of .i 'Rough Monthly 
Report" and on additional ‘Quarterly Summary of Results’ j ami it was 
at first intended that the fatter alone should he printed and puhjislicd, 
at a nominal charge, for broadcast distribution ; but, after carefully 
perusing a few of the monthly reports, Major Hancock, himsdf a 
welUrcad geologist, decided that these also should be printed and 
issued as on appendix to the etidrc work when completed. At rny 
suggestion, however, the ' Rough Montlily Reports’ were revised 
and incorporated in form of a * Narrative Report' to precede the 
pages of the ‘ Quarterly Summary of Results,' 

Ry reason of illness, Majok Hancock found it advisable to take 
a voyage to England ; but, to five regret of everyone concerned, be 
died during the jourrrey home, on 6th May, 19(6 j his rlnties being 
left in charge of Majok E, O’lbtiRS, on the tst May, 1916, who 
now coatinuos as Administrator of the State. 

Reconnaissance work consisted in the selection and insoalimion 
of suitable centres of observation called ‘ Cam p-Stations,' from which 
excursions were made so as to cover the entire countryside itt their 
neighbourhoods t and, in this way, almost every inch of ground in 
the State was traveraed and cxlinustivcly examined. During each 
excursion, copious notes were taken, and specimens secured of 
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first, liy the Inrc Major Hancock mid afterwurMs hy the prcaeiit 
Admimstnior, Major E.’O'Bkikn,— up toihe crtil of November, 
1916. *riie prcpiraaoo of numcroii!! tJtin JiectiotJS, (heir eKimin* 
at»OJi atiil determination of constituents under the microscope* the 
passing; of ‘ proofs ' for press and the compilation of an exliaiustivc 
index, pniveO to be n far more arduous task ihan ontidpated ; so 
ibftti fomid it necessary to devote tlic best part of niy time and 
attention,—out of oflicc,-^to tile complcdan of the work, up u> the 
end of June, 1917, 

* 

-My thanks are due to Mkssrs. R, .SvnMtrv Sv>ions and U* E, 
J* MCully for their courtesy in supplyiaf; quantitative cfiemicat 
analyses of a few typical samples, whkh will be found July acknow¬ 
ledged in the pages of these reports- 

ti may he specially noted, that the list of registered samplca. 
prescritcd in the ‘ Narnitive Report'• was submitted as merely 
pr0vh{ottiil ; but this lias to some extent htco rccciUcd by the pctro> 

graphical dcicrminations given at the close of the * f-'iiial Quarterly 
Report.’' f The only correction of importance ihcrehy revealed, is, 
that the Dtimiak [)im> rock, Xo. 91, deseribcit os a ‘blue-black 
Uasili,' turns out to lie of undoubted tij'pabyssoJ and not of volcanic 
origin,? 

These reports ought to he frcquctilfy consulted by engineers, 
arcliitccis, builders, coiuraciors and stone merchanLs in India as a 
triistw-ortby guide to the choice of an entirely new, vast and varied 
Hurics of iKitb hiiildjng amJ ornamental stones, welj-calculaied to 
supply 1i>.,g sflught-for wants t and special attention may therefore 
l>e dhected to the information given concenung the iocomparahlv 
strong and ditriiblc granopbyres and fclsttes, the hitherto unutHiseil 
rhyoliteif Ani) gocwllj fiuig* of arniuiicjital jgni:<3U5 as w^tl setjj- 
memary stones, a few of which, notably the orbicular granonhyre 
and die newly^amcd • iiliarwamliic ’ and ■ Tokrafito' arc prcbahlv 
uuiqun uf their kind. The petrograpbical dererminattons, now so 
gfenisralty demanded by suh-anvciJ archirects* oirglit afSQ tu ftinilsh 

instfitcitve pabuhim for Uuiversiiy and other students of applied 

* /VjfA'fT* NumliYB Wajxirt/p^ U. 

I /Vibw, QttnruiTl^ Kqfiwt, p. rfftWiicjire,. 

; /Vj/m, 'Fuut (JumUirly p, 561, 
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geology; white the practica.1 notes nnd soggestioiiS, J>y the way, 
swch as the neeJ for a Railway Station or loading platform at 
Bordi*; Pitts for irrigation improvements t and die redamation of 
vast tracts of fertile laud, } (f adopted, could sptrccly foil to lead 
directly toa siUn^ntjal increase of revenue. 

finally, it is worthy of record, that the colliietion of specimens 
has iMsen deposited in cahtnets and shelves In the Victoria jubilee 
Commemoiatloi] H.ill, rorbanJar, to form, it is bopdl, the nucleus 
of a ihorougtily representative State Musautn. 
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Katmiawah, Ikdia 
jittgtfSi 1917 


K. HOWARD ADYE 
CeitxitUihg 


* * Kumilrr' Repinl,' p, elnnt. 
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FINAL QUARTERLY REPORT 

ox THE ECONOMIC OEOLOGV OF rORRANDAR STAHt 
Umcn, Ama A*it> Mav, 

UKAlion of rbfl OIiImi RocIe* lu P«rban4tAr Smb 
Tbfl BffdiIcfl4ftVM of J^primndiir . 
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NARRATIVE REPORT 


ON 

THE ECONOMIC OEOLOCiY OF IHIRBANDAR STATE 

m 

E. HOWARD ADYE, F.G.S., etc. 
DIGEST OF DIARY. 

June, 1915, 


U NDER THE VIGOROUS admintetTalian of Major F. De B. 

Hakcocis, a ihfvp departure has just hecn taken by the oration 
oJ aCeologica] Survey DujMrtmrat, iitukr ilu etintrui of Mb, E. Hitwabi/ 
AnvK. Consuttinj; Geoiogist, Latidon, \V., and tafe Director ol the 
Geologtcal Survey of Navumagar State. 

IVrttcninary work waa commenced, when Mr. AuyR took efturge 
of Ins dejtailnHnitaJ ifuties on »Jtl‘ June, I^rS, 

Diinng the intervening day^, from the toTh 10 the 2(ith of Juno 
igi5, the head-quarters of the Geological Survey (favourably situated 
at the south-eastern outskirts of tlie City of Porbandai) won; put into 
good working order, and the permanent atafi called together oAd indivi¬ 
dually instructed concerning tJidr future duties In the manage of the 
establislnnent. 

Cunp-StaUon L- Head-Quftrttrs, Porbandar CUy. 

O ti THE JuwB, 1915, prepamtioDs were made for field-work 
and tents wm pitebed and ananged in the compound ol the 
headquarters in order to drill the staff for Camp duties. 

The megascopic cxasiinatjoii ol spociruens, coupled with sund^ 
physiral tests, con, of course, be accomplished, under onfinary circont- 
stances, without any drawback' but, it must be borne in mind, that 
on atxnunt of the '* personal equation,^ creors in tlie detemiiiuiticin of 





ii ECONOUtC CE^tOCT OF POSBAMtAS StAW 

the fniii«ra[ constitaieote of otiiet (oq^nic) units of tJir rock-masi 
ihi Hct consideFBtiiH), are linble to occur frcqutnlly. even iu tlie IuuhIs 
and under the vision of an expert* Megascopic dettnninatioiis must 
therefore Ik taken as pro'iisionat, and, a? soch, will be entered, from 
turn? to tune in the register ol samples collected, imti] ewtw^ns ran be 
made imtlcr the light shed by sub^ucnt labomtory resieareh. 

Under this nscrvtitiun, the subjoined list of Eampics is now 


fiulnnitted 



Ku. 

PiDiha^feiK ^*40#. 

iMboUfc V wJ ItamJifki, 


1 

TfTiF Kinily ^ 

JjlliUlIl ^*t5ftrd by 

tided |di. duv fL llAbiifiHArV’iv. 


2 

pirdfwtlp 

Fonkiuinifim]. 

Lt>fr diiq«*i ktt Alxrm ^tli biU* 
julAiiil, (kTutUpiiRifC Ha 1. 

aM-iis. 

3 

Saiuv fomuitidii m Ip Iwi 

wi3ilttiomai3r ortiwpftiHrtl by 
iniKbei^i wi<4 (fimi' 

Iflfluu*, Riltratw*! Ldpu. StiDlLniib^ 

cpI ^(vii nitMiiiArTT^ liui 
KHW. ol J^l Burij(»liiir, uid 
■Wnt mlW lAluitJp Fimo 


4 

ttianrjrciiQl^fli. IVnutfautt* “d 

OVCfflttb^ HOr $ LM 4 tllAltPRlflfti 

cd tinAfly ID ft. 



Cwiiolld^lvi CMim- 

pwt, iufH., whltkiib^errjrs n&und 
•trroi^. auildbUk U>r k t« 4 k ^ 
in44m. 

Wtikkrs, i* mtm, blgh- 
fidn iii*^ki 1| ittv. td TltfitU 

t|Uj|ftDi1|. Mil fUI»f ihddO!, 



GfBy'bmm, Hptwywnrtkpd wiil 
Apptt!«Ubly Siody-UiTOtuuii, 
Hm ftiiii If A icmd 

•rlroiig 3td imAri |7tiikliDff-«t4HU) 
ulm ficnl witk pkwisi. 

faihoU td^^twiry (AlAiidMhcd 
collitu MbiliA Kbiiii^ QuBfTird 
tkfady 4^ ft, 

duHn^ midPOOti. WrU'^luli vl 
bottiiiBf^ nciW nlkcnn imELn^Tmqnd 
wntcr^tnTviip S3 ii. ftutn rtttf4or. 


It may Iw rL-itiurked. that tlw ahovo-tioted tx-gistered specirndts 
have been odlected in sound (titces of imguhu lu/cs. leclihically temuM] 
' hand-samples When, however, Ttunerab and rocks of special interest 
or ocnaoinic v^'ortli are discornred, addition al sfjecimens of suitable 
sires w'iJt be collected, tnmnieil and otherwise manipnlatci) to display 
their Intrinsic morita to the best ad vantage* and depoaited along with 
detailed notes for the infuimatiOD and guidance ul ccntuneidul men, 
cuntraclars sutd cansumi-rs, in exlubiliou-cases now being designed and 
constructed (or their nceptiun. 












KARlUTtVe I&^KT jii 

DIGEST OF DIARY. 

July. 1915. 

IJ ORBANDAR City iiicl ud iii g its hmniidcAto outskifls, is Apjn- 
^ renlly built upon a cuntpajativdy recait substratum oi funswliiiuted 
shell>sand. partly of ocolian rwlgin, hut tnainly of the natarr nf a mU«d- 
beacli. This geological dediictinti is based itpiin premista, derived fnwi 
careful obsen-ations of cxjwures along tfie sca^barc exteodiug from 
the iiarbour in a soutlhcasteriy direction to a litik kyentj the l^alace 
detuesne j aud tnlaiul, cos^euRg the area metuded beTivccn the jub- 
triflngular biuuidarica aflonled by the highways from Porbandar to 
RiniLwiio, to Adatidnu, lud from thencu. vrVf tlie viOagis of Kolikhara 
and Kliaffiil, back to the City. 1 'he inland evidences of geningjed 
structure, were gathered by an esamiaation of superficial tmi^italhie^. 
tlu! scarps uf streams and other water courses. Wrdl-iihaffs and sundry 
minor excavations. 

ft was found that tire cornsalulated sbell'S&tid, constitiitcfl hy stciiie 
of twth 5ub-atjrial and littuml'mnrine origin, extends intemiptcdiy.—bv 
reason ot variatioiis in denudatJun from pbee to place.—rtght aw-av to 
itir uplands verging upon the great miliolitr-limestDiie series (jf marine 
deposit.s; and that both the isub-fecent shelJ-sand which overlaps the 
older (probably Plcistccenei miJioUte and fire kter, in this region of 
•he province, rest upon the fossUiferous tunonitic or Gdj limisiotu'^ of 
Tertiary age. 

Evidence in support of ih« above-noted observalioiis ht to be fnund. 
hy an esarainabun oi bond-sptxhnens of the cumpacify consohdated 
shelled, which fringes the ^orodioe irnm Portotidar City in a somb- 
eastward direction tu Iw exceptionalfy wdl tkmonstrated by the fiugc 
breakers and lower-lying unhroketi bed? on the coast-line liciow Hu 
purUcir, of the ftium Sahub’* Palace, Tbew wUd pieces of stone contain 
uosnistakahlt* pebbles and angular rmgmenis of Tcitkry fGdJ), limotiitfr- 
tlmcsfunc with their characteristic toesil remains. 

Again, on thu NE, bank ot the ciiyninciticlhig Creefc, after crowditr 
ibe btidge that spans tlwt conduit, on tic iUniiwjio Rood, an extvUent 
ex[iceiure is shown displaying rough, rubbly bed.*; of dthrr cotuoliiiitetl 
sheU-sand nr of broken millalito, resting direcUy upon the y^illow timonitk - 
Umrsionc of Tertiary age. Shirting the Creek from 'th» i«irt, m a 
NNW. dircctioD a fanall stre.im or nata, has been cScctuat in eroding 
the superficial beds, and bending struthttortl reveals at the site of abort 


* ^ 


iw 


licoNouic Geoi.ocv of Porbasdar State 


dnnctl duamit-pits, a mnnairt ol reugh milioHlr Ijiag upon rubbly 
and upon Lud bcd^ ol JossUUctow Gij lim^tone, G 4 j bm^ 
»lcnic. morrow, it. again rci-Tslcd by tlt« t. «atp ol a rt -nJc 
WatldAna Vokala, adjoining Iho village of Virpi^. about 5i milra east- 
wBid ol Porbandar oti tbfi rrud to Riliww^j. Ifcforc teacbrng Virpur, 
hcKWvci the somctfliat dnubtlul chatKtrt ol tb.j nibbly *uri«:e- 5 toMt 
JJidi l» seemingly ^OHC^'l«tsm■ odth the liard ^wMrafcarwus sl^H- 
*Mid oiitcruppiiig bv tlw Rdn^ Saheb':. PsUiiw and roimwig » roclc-plflm 
in laintinirily with 'ttufi sn)™ ot Ihe entire cennlnf^afc ammindlng U* 
Knniii'Tjitt Kuad iwards tlie Itmitii o( N'irpnr. Hie gpouiid ha* betn pluiced 
by a (fw vreU-shMU. and notably by a eluillow excavation altooi one 
nUk? SSW. ol Virpnj, wliich show^ the wbitisJi ImHatime or shcU-Mnd 
UiliiiR to barely ctmccaj a thick, 4 to 6 Feet, '««t™ *'• 

brecriated coof^otncrate with indications ot imdeilyiiig Gilj llJtiestctir 

deposits. , . . t ■ 

The obsdvatkuj* recorded above wnc duly noted in the wier »■ 

neld-book <>ii the 9tU ol July, 1915. during tJar iravc«e from Catnp- 
Stntun U at Hwid-iiuartcjs^ to Camp-SiatKin II, warn timiA were 
phchctl iiti die SW. outstirts of itie 101™ of RdnAwdo; and Ibo 
roilawiftg samples were secured, rcgfetcffid and packed to future 
inv(fStlg^tk)n til the Eabontoiy i^^ 
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Among the strictly sn^cdlcd ecomimic stones, nnttd in the tnregotng 
list, pn^ccdence musT unque^ionably be aaiorded to the Constjulated 
Sholl-Swd, jmd eipccinlly to those vjinetiea of the texture that apo 
avaiJaNe to closdy compacted fomj copabk of being cxinctcd in 
Jfljgc and average-^ized blocks for T>u tiding pttrposei. Utifortunaldy 
li<m'e%Tr, within thr Jinrits of Lhe tia'ieisc already accsunpbshed, such 
stones finly expcised along tiic coa^tt ;• wliOe, li qujuTtod for toknrl, 
no bright prospects can be fiflered in thir fatter of ihv fact chat even if 
obtainable, pilHiuarria mi leveManit are liahk to be ^■attr-logged, 
and the probable fiitrs arc nearly aU rrt|ttirrd br buUding purposes^. 
Other 3 ite» ituiy rM vnitbelcss be ycl dfeoverwland* b antkipation 
it may be recorded chat the stone is so indnnited to b^ pili$Wble ; 
and is SCI stroitg and tough tfiat ti can Ik uiitisec] for sitnationa aubj^cd 
to htird Wirar and tear. rSpociaDy in iTic ticintty ul the StsA'^ide^—as salt 
spray appears haw attlr or no chfect in the wnaUuermg md tvi^artog- 
down of Uic mck-masA. 

Camp-Statidu IL-Banawtiol SW* Ontsttlrts^ 

O s ntK HORNtNG nl tmh July* t9t5j arrangeiiieiiu were made 
forahntvnsd totlic site of the esttsnsive miltoUteHitotestonc 
quarries for which Pot bandar State has for many years lieen so 
famous. A kjeim outlook was ki:!rpt to covertog tile grotind from Hs lowei 
Icrv^ds at the town of KditowAu up to the tmighls of Ad&ti£ita« (wltme 
the vnst series of excavat tons ts situated in tbr tli^p 
emdte at the base of (he BartU gremp of hllfc). to urder to .iscertain, 
if possible, tlwf tnie rclatkins of Ihe local geological funnatiuns; 
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town aBcnLt ^ b^t abo^'e tLe mear sca^l^ve], 

and 1mm llvfmcc llietrr h 4 gi^nEil uf tfiu surlade to ^ci M 

Rindwiiti Kaiivvay Station. TIi» <hiii1 traverse ol 4 trilki tkan 

2 at Hiniwdo, sui i:!:xp<^iin^ o[ b«J^ ol mediunj 

light bulf coloured miliolite'ikn^j^tonc ; Imt^ about midway on tlw road 
tu tiie Station, a ^mM c-nccitmlcred. which by it3 

eroded chtumeU Uie undt^oitd ini cresting evidence, wbkh imy or ^ 
may not go to prova that the raised-beach, fn md£}m, ot Porbnndiir, 
teocfies m far irdatid a* tJjis ftpot. tr dl depends upon wbethw the 
surtnere stone turns nul tu be a tonsoikkted ^iietPsaiKl when exicmined 
utitler tlm imtJnoscopC. M would be prematum in this plncc to enter 
tnlt* A detailed cxpimatioiv of difttfrwtces which <iUain bctwiwm 
ransdilaitd dirU-sandd and true miliolite-lbfw<|oiK'^ : but it Enay hem 
be statid, to be verifird liereaUei, tliat tht^:se dideitinccs can be uiicTTtn^y 
demnnstmted hy a mere glatict? tJirt^r^h thin ions of tire trspedive 

fepecuTiois. 

Fmm kfinAwdo Statkirr, the qtairry-tmlly was token the 

Railway-aiding up an incHin’r (mm ihir atwi leet bvnh up to the ijuany^ 
^ites at dbciul 296 Icct alcove the tcvd of I he smm . Em routit, seven! 
^oppm;ei w^n? itmde for the piir[A^ ai inoking fichl-nocesi and tokmg 
s^inplefi:—princiijaJlyp cuj follows :— 

Abotit 100 yarda dor N. ol RiniwAu Statioft, the ^iiirtute ^LsqxisorB 
is twiculttr. In ihal tire iKdi^ ol ftoire «rv tilted or dip at atr angle ol iiiwut 
while the fmely-tcsetuiid with a ffjiggy tvnd^y, appears 

10 trt; A very temiginous milkilhe of d rtiddy^litill enlour anil liable to be 
much tioneycombed anil entsedbted at pk<& Tlu' uitiiHuil dip of the 
bed^ i& doubtlcisi due to fabe^^bedding. 

Nearly one inilc fmm Kj| 0 iiv,'au St at bn« alongside the Qwury 
Roilwny‘Siding, tlir rock tsxpomra on a Icvd whh ttic lin^^, piE^enti^ an 
aspect singukrly to that ui a rutscd-bc-ach. with its jaggttl-surface 
of cofwlkhtieil shdl-^itL Samples at ttiEW stonoBv were, ul course^ 
secured fur ial>omUiry cEiinmatima; while^ iibcnit a quarter of a mife 
fiuthcf forward, tb? site riac.lietl where an ondcigroutid caw, ealkd 
Jambuvitnf i Blioira (after one o( tire vrivT^ of tlir mirthkal Kt^na), 
is present ^ kind al ^tow-plaet. Ibi- c^ive-enttaiioe » readax] 
by A short pathway nut of the Uraten Ir^cb anil radway-skting, and 
leads down by semi-spiral siairaise* tut through the solid 
far ik mean depth of About 20 (pct. The snbterraTioaii chambers with 
Ureir passages^ dtjy vcaiilatod by a couple ol v^rtkal shafts^ wa*. with'- 
out doubt, a nattiral Jomiatbxi, subsequently elaborated by mim. Its 
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tL series of oblicpiely Ifutimatcd beds of raarse^ 
sandy ^ bcift-ralourcd miLiiilite-lii^t^toiw of but smafi commertiijit vidue, 
of a fotflJ tbichness of from 20 to 25 feel, ckposited directly upon Si faitly 
thick ^bstratiim of brov^ii, earthy, iriCijtierefit full 

of glittering partid^f^, Tlir cave tt»U mttst ha%'e tokm origin 
jthraugU Uic accamuiatlfm of imdergfound watcra aiwl s^ubwiuent (or- 
mattou ol a subimHUean fitream, which i*flectua]]y swejit iiway 
the fubbty iaym of strme and alae a ciiriisidmibk pottiun of tlic 
iintferfying deromjMJ;^ sand, preche nature ul whkli remains 
In he revealiNj by aruUysiii in the Laboxator^^* 

By far Ihc mosi vafuahle asset lu economic stone, at Ihi^ lardomcd 
site, cumins tljc serH^ ol iiulkilitc-Umcsfoiies, in deep deposits afotig the 
mighty trough at the base of the lofty hills, whidi form the SW. limilation 
of the Banda group oJ liypabyssaJ inmisioii^^ now laid bare by dentnla- 
tion. Tlie nnimiitr; iL<ietJ, which likii all tnic sedimentary rirpg^i^^ 
occurs in grisat brnhcuhir bed*-, vaties ccmsidmldy In total tbicknc^ 
fmm plyre to pbce. 4m»tding lo tlie im^qunJiltcA of iJie base nf ihr ba^in 
uptjn witjeh it was Auccessivdy deposit^. It yfM» luituralty vadm in 
quality, both wtically and lyirizontally . and consequently liimisJu^s 
ft v^eiy wrtle range ol samples^ chHeiing imm ijach cTther in texture, colour, 
and quantitative compo^itron of it^ ehiStic units t ^ that n rurrespond^ 
ingly large number of gmde? of mcfx^haiuablc ^tonc is available. 

ArnmgeinentH were there Eoie made witli tlic qiiames^Icik, to 
get the saviiu) ccHi tractors to send fiamplc^-blocks, vuitsliculLu- irude 
nantp^, price* enmut imd genera! Information IncidentAl to the ^ub^icct 
to the headijiiarter^ of ilie Gi^ugknt Survey at Porbamlir, From 
these sprclmm^ and iluia, it k hoped tliai a very complete detailed 
commerrJaE, a>U[ded with a scieiiiific n^port may shortly be lurtlttnmmg. 

It rrmy be nnitd, m p^issmt, that frimi the tneagtr coni^ deposits 
of mitioUte at the 260 feet level of RduAwixi Stntiozi, up to the end ol 
the main Hailiva^^kling, which nses to a maKiraum level ul fett 
above datum, tbete nre no less tluin 7a loaduigoplutforms, aud :i sueot^ 
aion ol 2 g 2 quarrie*. of w^hkli 1740X6 nr>w b nci ive opcratiaci. It may 
also be recorded, tliat there is a lit the comtnrneeimmt cjf 

grrat quarry range, whicJi ]ui£ been ssutik to n depth of about .% feet, 
through bc?ds of miliolitc, down to tlir wyier-leve! unrlergmundp whkh 
has been ojtiscn’ed at lliat depth by tbepraetkally mtpcni'iods graiup 
phyre below. 

Evidences are not wanting to show tliat the vast mdiolite depoisita 
of the Adatl^ heights, are sub^marine m origin, and that tliey must 
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aa-imtulaled during tinif^p tu tbeir Ibnit^ttmrk 

111 ihi$ ai abuiiit 3 w Ipet nbovi* ilm Icvd of tlic STti. 

Ai>il figuiFs tn comiboraibn (il th^ ^tuttrmeiit , be fortlicommg in 
I be ieqne!^ 

Ptankin^ fhc tnain rfctairy-range from SE^ to N W. on itn bwutb- 
enstern (here fe a lofty rMge of hngv liilb, risvng tn attiiiidoimm 

7f^3 feer its $ontb-oa$tent tu 1*077 north-western end. 

TJn?^ hills give forth ^piiis in vorimte directkHib; but agree, in being 
suppL«!mi!fited towsirds tbeir ba^ by mure or ptimliei eminences 
or netber rk1gT:$; 4nd U in U* (keif w//Arf e^miy 

tiy fh^, ^rcd/ ftinrn* IfmVaviy irtWiJt-, iha^ aikniion h moU 

w^Hhy &/ being dir^kdn 

Althotigb the high: bills thetnsdvesi woiitd, witkoul donbt, yield an 
ulino^t i!ie;diiiustjble supply ol very usefid and valunble building-stone 
in great variety, the capHnl requinxi for tlie exptoiintkm of mines nnd 
quarries, would, at tlie present jtmeture, be eiitirdy^ *'oiil ^lf the qiies- 
tion." The hcIIict bills on the coatrary* not only lie wjtjiin a iroson- 
Mv fhstanci^ of the exbtbig railuay-suibig, but Ircqiwntly encmarli 
upon the line itself ; ainU wJiat is nf uii|iorl;3}itc, are capnbJe of 
>ielding pnteti catty imthniteil MippJks of pruci&dy those varietif!& M 
sloiif‘ that have for many years part Ijeen ckmound for ati vuiti* by 
progressivne engiijfsrt!, architects and biuldef^ in IriilM. Tki^ dr^imUe 
iQmmitddks ffrr rpmpristif by a tmly m^gntfk^nt SfrtWs nf p^kap^ ihf, 
tQiighc.si and strmgc^l of rr^ks^ m and cmbracq exainpleti of 

granopliync textures, in vartciy and vatue^ even superior to the granite^ 
porphyries, porphyrilcs and granophyres of the eckbrated Chamwiml 
Forest ia Englimdp w^hkh have long held a pietnicr ]iosiik»n in the stooer- 
markeb of the world by reaiM^n of Uidr exceptionai stR>nglli iifid 
fhinabdJty and suttabQity for rlorh nnd [mrbour court nictian, trmbanlc- 
tnents, niad-irziginciTiiig uperatinn^^ anil indeed for all" purposes 
where rc^btance to Iwih dry and wet attrition imd the istrcss 
inckldilat to piirpetoal hfeiyjp'-ljiifiic* b cotiskfered to be a sime q»d 
m>n. 

Over and above the pronounced physical properties and mamfold 
special appfkationB enumerated abo^-e^ a few of the granopliyns of the 
Riniwdo Range/’ as it may appropriately be namfid, fmk/y a darm 
/iv high m icak 0/ omamenM imd am. procurable in 

quant ftimd tsbes to meet all kmiwn requireme nts, from the fartiioiiine 
of pQtishrd columtii, pedesiah and murntmenlf, to the inanuf^urc of 
mantd-rtidves, tshlislqjs.. doi:k-ta$es and the liktt. 
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Additimal miannatmn may be gathered front the rabjobicd tet of 
; collected for laboratoty mvesiigatian& aod faiurc rofcicnce, 
the itirvey^ of tcth tma 13th Ja]^, 1915 
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Oi) the i .jcli JiUy^ 1^15, il %vns fmmd 4ji?sbabtif for their safe ptt^ 
lervatiufi to ci»nvi:y ilic sampler rDlk^t^f^d to hfsd-{|^uuTfm at Ptn'hAmto 
iiniJ at the ^iome inrn? lu iov^r now groimd mokiefi a geoli^kal rt>^ 
connais^mre of the jiui^trbngutiu- strip oi ^lOtintrir'SKit? botnicknl by 
tlijd Rdnaw^n 10 I^fbondnr lugh-imd on the aouiti, tJje eart-ii>ad from 
Rdn^wdn tn ihn vOlj^e ot AckuiSna m a north-^wostwiird dum^tiofu, and 
Itim thimcc, olun^ Oir made-rDoil nummj; fram AcktLim, viti KoUkiuuu 
and Kbdjut to ihr rapjtal CJiy. 

It was naitid that the guHace dopesk:^ of raiJlAlitc on the compare- 
tii^cly law4jrmg plain—So 10 IDO lect above tlic seadeii'el. in prcM^eedtng 
Jtoin RAnAwAtj to AdatMna. consists oF Ovin brfs and mbbly layers of 
inUicJile of very indifterunt quality, occasjimallr Jm^eluped to a siifEcieni 
to tempt qtarrying npemtidnA to utipply locaal want^t* On appiio- 
oclung Adatiina to withm soo yanifi from tJuf SE** a small exciiivaiia]i 
revealed llie presence of frum f? to S mdics of a limicyrnmlMrd, tndii rated 
and finely textured miliolttc!, ovcrlyiiig about 3 itxt of very fcrrughioufi 
rubbiy and earthly^ limy cnnglnracrate;“of both of whidi sample* were 
taken. Tlie made-road from AdatiAna to Porbondax was undei- nqjairs;— 
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tilt " irwifiLl" imcil being coJfcctfd InipUa^Larrl fttun lln: Anitoirnilmg 
plaim. of iht* imtnre af mdural^tl ond ^^dy tJtViedtcine, wlikh 
fl guod, limooUi bnt fugHckius^ stirfitcif. Tlte cuuniryiiidF, with it^F frr<}iient 
of morr ax of thb. hnnldni^l limi^uDc^ b rc&'iu^d fmm 
utter sterility by fertile ;dlavhim ol ^ cutoar^ns character indKtcd with 
a proportkin of sand Bud clavi wiishi?d down from tlw neighboiinne 
uplands oi milbliTc and the tiUb o{ hypabyssnj mck^ that towct aloft, 
Cld^ by RoltkMtnp Uie notuie ol the aiitface varte slightly, ai 
thown by it iwenily^unk weil-^dmft In a fldil about 50U yiirds N£. of 
he vitbige, whkii reveub, ftxnn above downwards, from i to 2 feet of 
grey alluvial detritb^^ covering thin tieds irl tuxiken, coar&o litnrijione 
whklk itietgrs mto lull)' ten lect. (tlie depth of tht waler-kvdlig ol a 
ruhbly ydhm conglnmeratep foil qf deep red-brown pebbles ol probably 
TcrtiLuy liniDnirie limestone. 

Samples secured dtumg thi^ jonrocy aro afe foJiows 
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t>t KiiflkliAa 


The piiupcr bestowal ol gpceinaeits^ supervision of ilie work of the 
mcchaau: and business duik^ of tin? Cktk at i bis lin^tir OfEkr^nece^tatoil 
tbe stay at hcad^tpiiiilers for two dap only : so tiiat un llie mumiiig of 
151S1 July, 1915. ibc return joumjy to Camp-Stattei 11 . at ftduilwAu was 
made* os expcddkntsly lu pos^lik* 

Oil lytli July I 1915, an tfideavour tmdr (u cjsaminc the gei>Id- 
gical sirurture of tlir hlthcrUi unttavensed tract of territory lying to the 
IminedLitc N. and of Rdn^ wdOp up to i\iv ^luthem Banks of the 
Barda group of hilbn but although desir^^ble^ on accoani uf tlM; presence 
of cuttings and otiicr exposures on and in thi^ ncighbotirliood of the 
Railw^aydine, for abijui a i:^:>iiplu of miles muth-eastWanJ from Rdniw^o 
Stulioii, it [ound impraetkobk, by reason ol tlu: mugli clionucter 
of llie country sick and ibc absence ol otiirr than agricultural cart-tmclcs 
to examine, at leo^l, for the time tnng, ttic xiructute of tliu qroi of 
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atjoiii rw square mile*, lying approximately to tJu" nortli of R^iuiw^a 

A Jew of tlic NW. to SE. spurs from tJw? adjacent hii^K, cut across 
or abut upon the Kail way-line, and jumetinies nutemp aa ontliers to 
tlje sobiJt bc^DudL and these may be presumed lo yield maily accessibfa!' 
and favourably situated tuatcrtol of ecoiMnnic impoilautt?. In the 
mi'antiiTiit!, the exceedingly rough can-tract tcadiug over a surface of 
tifohi’n Itritb aJ indkilite, livm the cust side uf RitudiMio town, euid tnnid- 
ing SE. towards tlw Ruihvay-line tutd thence to the vUloge ol Bonli 
or Suthtnpur, wa> fdloitwtl fur about tjtba tnilEs; to a thirkcniitg:, in 
ridge'lihc {nrm, uJ iHe htin}, sandy, huff-eotoured nidiohte, which i» 
largely quanted Intennittrntly fur neurly a inik miuiiug from SW, 
to NEunder dlstujct’rvc native mimes, tlie most notewnnhy ol which 
are tlic *' IkJila Talav Khin," and the " Cofliii Kbjn,** both of which are 
i^anccmed in aiipplyias stton/i second and third-eTode stone, chiefly in 
buikling-hluchs fur local eoRSumptton, 

IVjgres&mg on foot fart tier forward, but out of the iMmtvn track 
over hetds and itick-waslis, in a NKE. direct inn (owards tlm Railway 
lintf. B scries of rocmtith; cenutituted by great boulders, and more or lr« 
surrounded by thin di’posits ol roiliolitc, (thereby giving tlicin the charac¬ 
ter of outliers), was discovered lo disdt^ ih* pirsenco of many varieties 
wl sound (ind strung gKinophjTcs ol (.•nnnonne worth, some of which 
exhibit a basalleuil asprcL S<;unples of types of these were lajrtn and 
Ikted as follows;— 
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OlJiseivatioiu b naitiiiualJon oi tlwse mack nn tJif- 171(1 instonf 

ww cotnpletwJ <tn the aoth J«Jy, 1915, whcii m ejccitman froni Riniwdo 
Cann>^tAtifln vmt taken due ESE., along the inade-nwd t«r « tUstaxicc 


of about Iwo mitcsi. It waa noted that the eoimtrj'siclc on both sidtej; 
of tbc Ugliway oonsists essentially oJ a btnad flat plam of superftaai 
rubfaly nuljolile<JiaiestQiK; overlying a hose ol eaitby and iboy coft* 
glomerate and barely capable ol cultivation in patdies. A ort-tnek 
turning on the Icft^iiand side. Sod Uvougli ploughed'fields tu a HNE. 
dinertion for muitlicr mile and 3 -baU In Uiu \‘i]lage of Shod, omd a santple 
oi the soil showed signs ol lertjUfy in being composed of detritot matter 
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tn&inly ca]cB7i9ti& but appuecinbly mjXiuil with aigUIaceous tnaLlter und 
^andy particle* derived (rotti llic dc^raflation nf hypabysaal locksL 

At Bliod itscU. the Eupn-ficM mi 1 k>llte thkkcDs and Rurti-s vety 
tough and rutty along the cart-track? and paiMuas todcy-waMc*^ so that 
it was a matter o( the uiiutyrt diflkulty to make onc'fi way Uipiugh the 
thick undersemb of -rtuntert-balnds ami tlic bostaid'teok along an 
agricultural cart-way^ (njortly over nigged dales and mounds of rough 
miliotitejj which tenninated abruptly by the side of a <Rta]] outlying 
liilluck oT light bltie-gioy, findy-texturEd, probably gnmophyiic rock, 
lying within tlic boundaries Oi the State Jiingtc-kesCTvr known as 
NoMdbdt, about i mDrs KKW. of Bhod, and just S. ct the groat outikr 
culled Dudjhara Dungar. 

proceeding eastward on fool to a spot about 2 mde* N, bj' NNE. 
from Bhod, aiiottirr iruilattid outlkr ttWling SE.. and suirountkd by 
a (rtngn of tuugb coat»; miUoUte, ivithin the tt;gioii of the NaliidMr 
State Jmigle>Rescrve, and locally called KuliJdhdr^ka-Tobra. is found 
to consist of a mound of huge splicroidiil Undders of a tough coarse 
brown-grey granophyn*. The undulating southward slopes of this 
and of muny of tlit neighbouring mnineoccs, are libciuliy strewed with 
angular and (^metimes rounded fragments of stone, mostly of the nature 
of g^wlOpbyTds, uu'wairiiigi on an average.about six oiches.acTOK;. \Fhen 
iiiesc arc erramioed the}* ore found to eoivsiat of tdcrabLy fresh pieces 
of Stone. stiperficiaUy weathered to flic depth of only a fractiua of an tncli- 
Tlie coarser grained oiul therefon! more deeply doconiposcd of these Tumps 
of stone togetiter with the occaakimd and setnethnes frequent fragments 
of mitioltlr with which they arv gciMrrally assoctated, should be rejected 
and only the finer-grained fiesli-looking piece* maybe gathered anti 
broken to from r to t| inch gauge, to yield an abiinUanDe of valuable 
road-meta], at u minimntn of cost for labour. 

Many thousands of cart-loads of this ready-made road-metal, so to 
speak, could be collected and conveyed to tlie Kaitway-lioe luud-by 
and entrained for experimental opciatjons 10 Potbaadar. at smalt cost: 
but it must be fainic ui niind, that this maioriat ahliough costly superior 
in points of durability and suitahiltty for resisting severe ottritton and 
crustiing. to anytidng that Ita.^ Iiitiierto been used, catiitot be counted 
on for cpntiiiuouiv unlimited suppliea ^ and muit necessarily fall £hort 
albeit not very’ far short, of fmli fragment* ifblocated hv blasting. 
Thfin loo, 0 constant supervbbn must be exrectsed prevent" “ionipeil- 
work " and the ignoranl rollectian of dtxomposed ItagnunU and chunks 
of oiilblite, wtiich would, of courw, inevitably vitiate results. 
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The sjjecjmcns gathcral for {more cxanunatkin on 20th July* 19131 
arc regrsten.^ as follows i— 
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HRvtnB thu5-far covered the ground custward of Rdndwiio » far 
os Shod, on the bouthem basc^ and also north-eastward, below the 
ihnitaticffl ol Uu.- Sailwuy-thie and hnJuding tins urtLer half of (lie 
Kaliidlnli Staic-JuiiBlc-iesrsrvc. tl reniaineii to rransfcr the damp w 
another cojire i and acrordingly, oa the list July, 1915, a fnml tmvn^e. 
herernimder noted was made liom Rdniwioto Un* villugoiof Bordi 
also called SulUnpur. 

New gmtmd wws ctiieitid tqwti after foltnwing the north-easterly 
raiigh cart-tmefc fiwn RAtiiwAo Town, townidv Bordt, when a spur 
froni the .Barda Hills, running fromNW toSE. alongside Uk caTt-rrvtd, 
was eimmincd, and found to consist ol nn excoLknt, strong and Inogb, 
mcdium-tcxtufvd Uglit, grey-brown granophyre, suitable lor being 
blasted to yield large btiiJ<ijiig-W«H and bigti-grade wastage leer rtmd- 
mctalhng. The huge spur brs inunediatdy N- of the W. end of the 
Nabildlidr State-Jungt^nserve. and levs tluui | fiide d the 
Kailway. 

iVjceeding tnmaid to Bnrxli, the roudway winds through ,1 fBiSi 
lirtwccn ibc liills ol tljc final southwardly trniding large »pnr from the 
bonia gmup at tlttf, its ioutb-casterti tmniuatiun. The bill to the 
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N. ot thi* ruiiUttuy ar tlw: pass, is Joatlty knouii as Bora Duhba, ami its 
base yields an abondanee of big, fresli btucks of a [lab*, blue-grey, findy* 
teatnred grarmpiiyn:. On tlie S- ciik ol die pass, t!» siirhitse of ifir 
Kioiind bnsUi^ witli biy bosses of rock whkii fotm thi! base of iLe 
spur in semiiliino? ol an outliir, at the NW* eutl of ihe XaliiUUidr State 
Jujigle-resi'fvr. Tliesc bossw consist of a mediitm grained, l%ht biown- 
ipoy ^inaphyiT. which, afbeil, enraded iTitli yellowish-gToen alteration 
products, is very loogli and strong. 

Beyond tb* pass the om-road to Boidi nins KE. by ENE- clew 
by the Railway-line, jihaiE wImH is called the “ JatiintiiRi tiara," at Ua: 
base of Piara I brngar {459 ft. above sea-Kid), wttFi Its curtotiS citrwn 
of (rec digicoid columns pointing bcavcnwwd. Tla' road to Bordj 
diverges lightly iouthwnrd from the Rullway-lbie to the same vUkge, 
and almost immediately alter cmtTging from the Jilll-pas cai to ihu plain 
,11 the base ol JHara Diinear and l£SE. nf Javantara Cora, crosses ovtu 
,1 genite ri^g of tlie grutind, caused liy the exposun; of the top of a very 
broad rlyke which is cut Ihrougb by liu; KaiJway.linc. and takes a Wmrae 
from SVN\\. by \V. lu ESE. by E, Tfie rock of ilih; dyke, winin slightly 
weatbenHl, present* a mottled ap|K*aranee, inS{K>ts and patcJt|Htnf bl»c* 
grey and yoHowl.sh.browii, It is wry Jiaid, but romnwhat splintery, 
:md it is probable that when blasted, tin’ (re«b St*jne will Joe-j H* yellow 
brnwu maculation and jtresisnt a d(a-p bliie-groy groanil sport^ with 
liglUer patcJies uf tin: same culuiir. The wculhcrrd surface assiimesa 
ruddy-yelhiwialt-brown Inn-, rolbciently distinct from the surrounding 
rocks to attract attention and mark the general course of thodyka aboi'e- 
ground. From nhsarvattotts elsewhere, this rock may be proviaiatUkUy 
named a Siib-Sphcrolttic Fclsite. it is capable of being liiglily polLdted, 
and, especially towinls its wcatliercd surtace.—multiwi bliie^Ercy and 
yellowish-brown, fnmisliea imtcrhil of a highly uittamenlal eharaapr 
which could advantageously be utilised by majiufacturm of small 
stouewaros, such as vases, cluck-cases. tnk-sUmls, etc., where vrjy Uige 
iinti unilormly nmrkett blucka or slab* me mti roqtilred An enormonfi, 
but scatcely misumrable (juaniity of tlic material exists nt tht^ site tndi- 
catut ahoWi 

Onward by the nmdsido, which swerves north-eastivard to Boidj, 
the ground on either side shows outcrops of gtraf ujistanding cdmtiiu 
and benddens—the representatives nixiveground of vaiit gnino[di^Ttc 
subjacent structures, w^bkh stretch somthward from tlw Barda llilk 
and find expression on tfie semtb ride by i^uiidry ouf lien of cwtisidjitable 
magnitude. From nnc ut tbise UHt-tiamvd outlicre which foims a 





Ecokokic Geology oe Pou^KtiAB State 


svfii 

blgb-TH^c, tittuUng from NW. to SE. and TOnsOtoting tlw Mntml up¬ 
lands of the NalWdltir State-Jungle-rescrwe. there strrtdMSS a spur of 
boldly upstanding host^ b)’ the nmnlAide ij miles SW. of Bordi village, 
the stone of which cwiaists of a coonfeh white^rey gmmipln'n!’. witlj 
exceptionally bright yellowish-gmrti alieratiwt-pntduav in abnmhunx ; 
but, in spite of which the mclt mass remains supremely ttivng and tough 
enough to ceafei repeated blows, 0*1 even its. edges, with heavy slcdge- 
hamnw/s. Indeed, all of the rocks exposed upon tlits plaui aroimd 
ukI about the village ol Bordi, are of tiie nature of inore or less coaiwly' 
textured grancqihyn!* of great strenglb and dutubility. 

The foUoU'ing h si Ibt of tlw sainpkf coDcctrd dudiig the [oumey 
fruni Rdtiilwdo ti> Bordi. on list July, 1915 
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Cmbp-Station DL—Bordi or SiUtanpar^ 

51^'. Qutskiris iy V^btge. 

A aorr aoo rAB[>s S. of the tnll^gc of BanU, there lii a Iwitd o| ib* 
Dhdngan'a. Vokala. wlucb wcads fi* way souUi-eastwanl to join the 
River Mlmiai ahoot a mile SSE. o( Khimsm^ HieKaitherR incurved 
bank «jf the atieam at this part afiow^ a snail but $tecp scarp tcveoling 
a (bin supcrriciaf emst of cours; Muuly'tnSkilJte (ft to is incheaj ovrrlybji^ 
from 3 to 4 f«ft of rtibbly. earthy, caftarwms con^omeratc. which rests 
upon. Jnt^r brnko) blocks and boiddeis of fine to nictUuni-textured whitub 
grey granopHyTc. Both the miliolite and itj basement uf conglomenite 
arc completefy deDuded a'my from the nortlicro bnnk uf the stieam. 
and the gronopfijTe with its wcuthcnKl accompanJinent of refsitir und. 
stretches northsvard to form the (oumLttions of tliei village and to const]' 
iutt! an undulating noek-pkia. diversified by numin-oiis knolls and 
limijffcs. jTght away up towards t1» cwirmes of tltc Biflnfa group of 
hills. Tliist knolls and hillocks as Will as tJtc lurlaxe of the rock-platti. 
ykrld ifuile a variety nf gronophyres, whkJt nhen Itlostcd; as they have 
boflii, by tire ncighbourhig Railway-line, idJ BifTw* in being eJtceedingty 
tutigh and strong ; so rcsistiitl indeed to nictliads ol native labour, dial 
thr big, disilocatMl blocks cosfl aside by the Kaituuy labourcTs. remain 
to I Ilk fby tunmichid and unutilised' whilo the cnmparatlvdy fmfl, 
soft, ensily-broken hmesTonc. much Of it brought from far-dUtanVstti;^ 
is IxinR orhI as “ bro(an-m«aJ “ bctwwm the sl«iw id di# aiijoinloif 
Kailway-hnc. as well as on tlui roadways wlicre and while abundani 
durubti^ abounds I 

A list of typical ^plr« .vctincd in the unmerllate neiglLbourhood oi 
BoTOl durinf; ihr ijrti Joly 15*5, ishcreinuntkr appended 
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TTh! cousc gTtuwiphym {t^veitled by tbe Rdilwuy cuttings iuirtb 
o( Itordi, extend, sapcrtcially exposed all tLc way southward {SE. hy 
SSEl lor about x| miles, to an eminence 441 foot above sca'levul called 
f’fwftflwa Dbdr, tlic west flank of which. . studs out a spur of a fine fresh- 
giey. finely'textured mierogranitoid gronophyre in lotge. sound-blocks, 
eveii at tfie surface, which coiJd lio profitably u tilkp d for numamcntal 
and Idndrrrl work. The boM! of this hiD bears a thick deposit of coarse 
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sanUv mllinlitr of but little cummercbiJ which ho\fljwr lncn>3f«s 

rapidly in llikkitces and iiii[)Tov« in tjaulity in a jjfltith-w^tu'iLiFd fJiiection 
(or a trifltj itvtr a miJj!, to tcrminqlc at the easivm basal cradlu ot a htpli* 
hill, (679 (crt). culbd Gliojharo Dtingar. when' Eaitly hriale quntryinf; 
Mpcration» an; bdng carried on. thmu^h deposits ol funnel s«xmd-gnik 
radiolite. varying in ileptb from (i to about 2 $ fcet. and l«:^l?y fenown 
tL*- GliDjhani Klyn, 

somcwiiat tnore Hum j mile SW. ot Cocactiiii Phar. Hr abtyiv- 
metittotiL'd dcpf>sits of niUinllU? arc pk-rred by a nullual diaft, nearfy 
iTftidiil ajid a!»u( ao (et't dwp iliTou|h brds of the solid toefc. This 
inlet is Tunioiin^ to lead into a cave (" Gbojhini-kd-BtoiiXi “} and 
subtettaliean (usvige, whicii Icnik to another caw at a VtiV considirabln 
iliitunee (in tin; south-eastern eule ol t'ocsclite Dlidr whkh is accord¬ 
ingly named " Cocacbia-kd-B.hotra.'’ 

Therr are no roadways licreabuut^; ljut oii cxcessiwly ntlty iind 
Ireqiienily ddunent Cart-tract o™ miUolitc and liirrmgh a uingtc of 
jungtc-growtiis, cvenliially leads to rrpen gmuml alMlil omi mile XW. of 
the «iualt s'flLifp* of AtUiili. Appivurliiiig to abntit fioo yards XW, of 
AniiU, there is » wcdl-iiiaft, whidi dMcloses. Hu* gtological stmeture 
of Um immi;diate iteiglibmirliond by »fitiwing (Jiom Hw Eortacc to the 
iitiilcrgtntuid Water-level), a feci o( n mixedcqltjuTo-febitic soil, covering 
about one fool of alj]b& nf mrtloUte, imd tiiuUly, some Ten. feet of calouno- 
bflsitic >nlxfo{), gmwDtg imrrrtiiongjy rich in Inrgr Jrrtgrm'nts of nuicli- 
MWiithctwl gnmnphyrtr «f an nrigiiutlly light-grty coluur and cmise 
ttxtim, 

Anitttj village U pfacticalty built itpou a thin slwll (d TOarse. sandy 
ruilioUic. overlyimj a (.fcep byernf rubbly conglomerate whkti cventualfy 
rests upon a sdlkl hnsc ot gnitmphyre. Tfiis struct lire proTalb, witb 
but slight fflodiheatiuns in tiie propeHimiatc development ni tiie rock 
tcjctuTcs muni'd Hbove* ami ermtimies WSW. for fully t| miles (o ilit 
Iwwc ul a sciutfumtwanJIy trending ridge, the terminal hillock of whicli 
tv enllcd VIja Dhitr, 

Vija Itliif H Ibnkcd on the cast by nit im usual tliickening of cou« 
ttiift-bcddfid mdiolitc, but at Its westward end^ mccti tl* pJalii lirJow 
with huge biiulders aitd Imsscs of ruddy pab-grey and paJt> hJiie-gmy 
gronopliyiti of fine to inedimn textures, cuid In an appnnaitly (revh and 
Iinweeitlicicd conditiun, save for tlic iunvihibk thin cms4 of' tfcoav due 
to epigone reactionSv 

Tltr samples colIrtMcd during the abm^otctl extursion have b«n 
duly registered as follows:— 
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Tents werE struck at Bovdi. mnl teiag nn longw Te<]tiimJ for a 
oontiniiatinn of this Craven*, ttiere duly de${Hilcbed lo tWbandtir on 
tUe morning ol aStfa Jtilv% H)t5. 

At B a.tn tliL- evsiword nmte taksn toward ihv buindart' of 
tbc Statt fft. Baida Qioki. The gait'rood after about hall-a-mlle gave 
place to agrieultutal tracks which were wearily fdtaaed by the edges 
of and Bcnw partially pluuglicd Bcltb. to aiony-gioiuid ihmly cappctl 
by coarse rohUly tnflirdltc. until tho termuiol elovntion of a v«y long, 
hiw ridge of gmnDpbyic was reaidied about miles, 1 SS£, by E. tmn 
tile \V. end of Btn^. This ridge wai traced to rise about i| miles NE. 
of Bordi, tn Navinagar territory, and to ticnd from KNW. to SSE. to 
nod in the gentle filope iivliralLtl above, whtrii is crossed by Uie cart'* 
track Irom Bordi to the town of KhiraHn The exposed rode, very 
pkntifuUy in rvidcncc bercabuots, consists of a whitfsh'grey, ftne to 
ujcdiuni-text Bred gfanophyre, slightly altereil to a dead-white hue 
^npfriirially —probably of tlie nature of kaolinisation. The local name 
lor the ridge at tfiis end is *' Bbavawari Uh^rand it b presumed, irimi 
sledge-hammer tnab, that an abundance of both luefut building-stone 



















XABitATIVF UXPmt 


KXIlt 


aiid hi^b^gnulc otiii]d be advantilfccrti^fy tinned at th» 

^atc hv dirdiDiuy fj'iiD-pdU’dLT 

Oriiirard and \mm this isitc. tin- niuii? wm lakfflt sikmg tte 

beaten carMmidk to thtt town ot KhJniarA At first, th* lummint- 
ipg iimmlrysdde appears to be ^vclt-cultivEiteilf pnxliiiniiitg a goodly defilli 
of ftcaJ; Jind tlm waj^ conbinied by the txaminatkiii of » wellniliaft 
tfu; roadside a few hundred fwt E. at tfw Bbavavrari UMt liyfce^ridge 
of grwwpbyre. 

PrtxTOding cust^urd and tbpfi &i\Tcr%aTVR tUglitly to die souths for 
4 diatanoe al tf mlies over im ioatsaslt^ly mDiDliiic p^rlace, ikt south- 
western side ol Ivliii^n h reajdw.'d by an excessivdy ratty cart-coad 
skirting the west haiik of sl wide Etream dmuielled Uiroog^lj a ihkk 
dd]»i>sjt ol t:o4ise liufl oiiliolitf whlcJi Is tastmlly ea^tTMicd for loeal 
wants. Tbiifc streacn in Its paiiAagc s«mthwafd to jobi the ftivnf Miji«ir 
dbowt I rode Irortl tlie town ckepgiw into a picturesque gorge display^ 
itig the falte-betiding of tl*e depoaiis to advantage, and shumug the stone 
;n sundry ekvattnns to contain partialiy touiided Uige fragm^mts of 
a prev'ioijdy'fQnTief] 'miliolrte- Tlic gorge b cnxlied sie€f>ly on bold 
iides to depths of from t^ to ao feel efiiudy thruiigti beds of x-^ry liifeiior 
miJioltte. 

Taking the beaten cait-rOiu!. due S. for uboiit J mile Itom KhiTa<»m 
ravf>tly over a cruat of rough niiliolite with stmbby growths ol the 
'* TannerVCitaua,'' Uw bed of tin? PliMgaw'a Vukala ift crossed* on its 
way to fom tin? Eiwr Minsar, and the route tiicn bends soulb^-astward 
to evirfiloally run alongside the River to on cxUcimly steep 

dedivity which Jrarb 10 the ford acioss to the vilLjg?; o( Wnlotra. Tiie 
<leclrvfty fontied by soi artifkisi catting, whkh aJJords an L'']i;ceIh!Ttt 
example of the miHolite^j^. dLsplaying gravelly and pebMy fiilie- 
b(!ddi^ deposita bcneiitb a tlikk crust oi coarse milsohtOp and the whok 
l ying upon a mzy d«p layer of eartliy and catcarvnua coiigloincjiiie, hill 
oi portiaUy-rounded fnigmciits of pmvioiisly-hjTTocd miliotttt and of 
a gocKlly prciportfoii ol Uaeait. oto., of bcddefl-Inva urigin. 

W^>trB Village rep4i»^ on a counicrparl in structure of iiic- secti<Mi 
]iist describiid awl ovirrloofo tJte brosid but duilfow bed of the Kiver 
Miiisar from its ca>t£m tmnk. In a diirci lim- E Ifnm VValotra tlie 
mrt-faad runs for il miles to the- villugn^ of Uyar nf SihiDc. and finfii 
thence ac anotlieT mifo K, by ESE,+ the trank cti^^es the iKumdiity into 
the Stale of J uiiflgailJu The gcokigiad the imBntar quai-l- 

mngJe bounded on the mrsi by the River Minsar from Khinisni on thi? 
iidrtli to Satuliwadiif Nca at the ^uth, may pmctically be recordinA 
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u 3 thum^ di»w]i of f ii^ fonrutioii^ not^ above to {iKvaU in tbe nci^- 
bourlKmlof VValotfa. tt may, lirrwc^er, tw nbservi^ tliat tin* abunflaot 
occnmncr o| pebhltts of basalt in t!i« bed ot tbe ds'er, ai the Walotra ford, 
[knotes the proximity of bodded-lavns of the I>iJccaii*Tfap Series. 

SamUtvndar Nes, a small milkiaK-^tion, Tj miles S. of Walotni’ 
ford and miles N. uf the town ol Knmlorm. » situated at the 
apex of X trutngitiar ur!ji, the otlirr two curvdtnear sides of tvlikU 
4 tt funned by Hjc State’boundary beof] of the Ttii'ix- Minsar, with Kan- 
(lonta at tin? S, poiiil of ibe hypolcniifia, Tbii sub-rcctoitgukf patch of 
la nd is deeply overlaid with rkdi dctrhal ivirth, and, as a tonsoqticnce. 
lorms on excctknl plaulation-^und for a thick gnmtfi of halitii^ 
t/tfocid onriiim)* and tntmncdlate ihrii^ of tiic titiinrr^ cosHii f.Qa»n 
aarictilatff) which doubtless add to the Tevmne of the Slate, and oitght 
ttp Iw tdori- widitly Rultivatcd on rock-plains >[md tmste'londs as Techi- 
matkiii oifents, and in htting iho soil for afpicultiind puipn?4s. The 
babul trees m tiiLi plajitation, teinfl bereft of conthmous sea-brecres, 
wen;ob^^iTved tv be ketotl Utcir 'Mdiutri *'-^r iimbielta habit .-mi 
chnracterisifc of kindred growths in the vtontly oi Porbondac City. 

SwMpks gaibcred diiring tin* jouniry, and diftours, fnmi Bfmii 
ViJbfin, Mil Khirasra. Walotra. I3jwr and back, and from Wukitradord 
through SaniUwadar Kw u> the town of KniuJomtt, writ [cgtetercd s> 
follows*;— 
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Cajnp*Statioo IV.—Kopdorna. 

.V. Oitfeinr/s Toinf^. 

C ^AMP^WiiftK WHS commcnccitl from tlic wcll-appomird DLstxK't 
' BuntjaTi^w at K^doma m the mofnio^? *>t 20t!i July. 191:5. whm 
tfie following obscrvalitms mm tecardiHl in the lldd-bfrialL 
TJir towTi of KiutJoruij, Eaiitiujulily utuntcd tm m dninmoc of 
gently-sloping ipi&ujidH Is built upon flu* wesft-h^ink ol tirt* Riwr 
and simdry excavnikms on the nnrrliem outsktrL!!^ fCYea! the geological 
stmctuiic of Itf toimdatitnib mu! fiirtnimdrog& 

Half-a-miltv almost dw P*. ni the oeut m of I he town nf KitiidiomHi 
there \s a ^all hill oi quite a difTeirnt nhumeter irom thii^ nlire^dy 
: miisniijch as ixe rnincqicd conical contour, knim^a ^ the 
** hof>^backcd type. In euntmdj^tinctjon 10 llie nigged peak^ ^x«culiiir 
t& hilb of hypahy^sa) or pTiitcmie (srigin,—pitjchdros it tobekihy to the 
|>rdilrd-kva fornJuitirons ol violcamC origin^ whidt cunf^titut^ by fat 
the major part id the t^viiu'e id RjlthHu-dr. Tile hlU. called Dhitnok 
Ditdr. ^tafarb IJ7 fee! above ilw h*vel nf the ami iH wufli wevUfti 
flunk idupe^ gently dnwex ti> (lie miule-rfiMd pit its baM?, at a dbUnce fd 
slightly over | mile HE. of the Dbtfkt Bungaltrw rm the fithcr nf 
tlic River Mm^ri Uj?an this sliipe, 11 sniiilJ pit ItiiS betrn bUcitert^ nnii 
from this Aitfi. fresh samples r>| stonr wore readily secured, and found 
to 1ie eompO{^ uf a slightly «pl]nicr>% densidy-tejislured. p^Jc blue- 
hl iirk R jyui ll ivliidi bnentei W’ith n coneliojilnl fracliirr, nnri b jointed 
vtfikully inbi latgr tfniisvei^yHrracktd columtis. with but slight tnuais 
of ^phcroidul shrinkages. 

Dhafiuk Dli^r BrtaEilt admits n( lieing quite e-ptsily lifokiHi to 1^1 igv 
into an aiigahir shingle snit^ihle lifr rDad-raetai, and ought In be mucli 
suptrrinr to the soody-milkilite and consaltdoted shcU-smid now 
tmivcTKiliy iniip|iiyi:tl for mgcodam^ing the iiiode'Toads nl Pnrhondar 
Stair, lu ” life as such, so u« eptok. cannot, of c<ittise. for a momont 
he pul cm a par ttith Ltiiit of the granophyrea ; hut may be reekoiwd^ 
rmigldy, to rnotc tha n t.rrhly oculost that of the miikihte^ and kindred 
calcarco-amnaciajut materials, in ^ foms res^lstuiire to attriHuh or 
crushing foto? cniicifmeiL 

Trom Dhaniik Dlidr, tliu nmde-riNitl in a SM direct km wo-v taken 
for atx^ut omi mik ^ iind <ibserv^tbns of the siiirmiftdmg coirntry^itk 
E. and KE* to the Siute-lxumcbiy Ijneshovred a uniforroW fertile region 
of fairly dcep-^iled arahle bind, tajwfy ralcnretiu?. but tempted with 
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AFEllkccouv Tt»tter derived from decayed volcank rods irorn [M-Jnw. 
and sandy-parficles of drilled dciritue from the hypaby^sal tiefgfit'i 
of the ridges and spur* of granopliyiw above. This kind of loil, mote- 
«mr. WHS found U# prevail sMifhward as fai u tiM! vnllagt- of Khijdai: 
on the E. baiifc of the Uivet Miniai. 3 mites SSE. nl Kandoma. 

From KTiijdar the cart-track, defirknt at places, mtvi (oUoMn:d 
pnicticaUy Bkjngside of the E. bank of the Kivtr Mmsar, in a northward 
direction* to the ford across the river, opposttv the north end of Kandnma. 
A ^ood view of the scarped weslvtn-bank of the rivea- is thus obtained, 
displaying the gedogiotJ drnctura of the groond upon wfiicji Kandormi 
is built, b almml diagraitunatic foshkni; while it may he also notmed. 
that tile e^iem hank <if theriver has been denudH] of most of its mdiafiic 
ImnIs.. laying hare a surface cotnpc«ei{ of conglomerate. Thi<k conglo 
meralc. on approaching Dlianak Dhdr is covered by a gradually tlikken- 
bg shell of imdenuded miliolitc. which eucruuches upon tljc J»sc and b 
marked by its fine of limitation on the htU-sidr dope It^lf. 

On the intnnbK 3nth July, 19^5. (he samples gntherrd during 
«w preceding day wi re pachwi and ivBist(™l. thus 


tWllT. 

j 

i Fkjiit- 

1 K'hid 

1 

Ertrvkldual Kmui> [ Lcalliy ud tCenuTtn. 

2 &-T^U 
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1 «ki|» At Ntll. 


KatKiottu Obtriel Buugahiw was varnted itt h a.ni,, and the tra* 
vow brought (0 4 dene hy a return journey, along the bigltway, fmm 
tlte gale uf I be HungaJrrw. “ Wesrnard Ho I," to [’urbandar fiead- 
<|uancis, i-iiri Wiidwila. and after a brief hall at RiinaMito. 

]| may Iw mnitioned, en pMtmt, that the madL'^rond frirm Kon- 
dorn* null beyt^ right «p lo Rdndwdrrontl from thence to Porbajidar b 
now utuler repairs. TIh; " metal ** bebg used is ahnoot oxdmivcly of the 
luture of eithiT conepfWiited SlidJ-Semd or rfaady, Coorw and Ruhbly* 














.NARMdtTVE 




MUiolilc^fierc, as m ibc minui^mtr vidnitiiF of Dhir, 

^dv^nt^lff has hcam tgkini iif I tic presence ol mJ atHindiintti jof annuLsr 
(>;kS3lLk fiiihiglc. nntnrully dutadied by wafbcring and drifttftl dwm 
upoa lilt hiU ikjpcs lid joining ib<^ rtKutm^y. T!tb driftctl 
wlioi Wiis found, for the tnue^t )uirt, lu t>^ miidi dteompused 

.iiid unht far htghuiay macadamking ; aUbough iloiihtli^ quite string 
*n<l dufabk- aa the soJirty mUintitr. donng with which c^itlcNirfe 

Apjjeai to havt bmi altcmateLy and mdkcrifninatrly diiinped ckrwn 
and *:preod, iijxm the roadway, 

T*ic obviiuu^ p^medy* in this porcacubx instance, itould be to insist 
upon the contractor making ctse of the cnoftnciiLs supply of perfcjcUy 
sound basalt, from the sitr of the ^bmall pit alrcnjiy alludid to ob existing 
on the Siouiliem slopes of Dliimak DfiAr liard by, and to thereby mm 
ilmii treble " tlie lib? of tiio l^ghway at a mihmmni o( extra expend 
fur blasting and stotic-hreakfflg. From ilw orntractorV view point, 
bow vex. b it-pidd never <lo to endtuvnur to fiavr expenses, especially 
as by so datug, least twH>thlrd:i of his oixapatioo woidJ be gnni?^ 
Tilt* same rctnarikSp tn an tiihajiced dognee, may be made to apply to tJie 
utilisation of the nbiqiiituus granopliyTcs ol tlie Barda Group of bill a 
and their respecUve outlier^. 

Wayside nutt!S. oabc^ from tlin pagcsoftl^ bcJif-book, show that ihv 
geok^icaJ stnirtiirc ol ths^ foimtrysLIe. witiitU brood and fertile fielik on 
either aide of the highway, k JiurJy cousunt, alj the way htmi Kandortia 
to wiihm a ^oneVtlimw rd \Vaflw4lai Thi* moy hv summed irp, by 
fttatirtg that, nltouing for ixisigiiiSaatit viimtkms, tlie m^kd 

Htream channels, wvjl-j^hait^ smd laundry excavations riM^ea] a fairly 
dee|i (a lo 4 fed) bv^ of ddrital foil, overlying a nvonr or kss thin and 
ertimbly emit of rubhty miltoUte, wkfch, in its turn rests upon a base 
ol hmy. pebbly un<l gravelly congJomemt^, ot f^omeuimes coftsiderabk 
ihickncssv 

Som trf the exposim^ reach down (a bdow tiie level of the cofi- 
gJfflnt^rstLv so tliat ii k mpd^bk to mui? tb* rnitUTi! of ibe imdertyutg 
formatiuits by dtrtci otn^ervatbui. Nevwtlieles* a shrewvl gtie^ may be 
made In ibis connecikmi from the frequency with which foreign 
mctitv of certain ixcur imbedtii^ in tlic cunKloraerato. Tbiie 

it may readily inffmrd that the cwigloiiiirraie at Kamdnma rcsi^ 
upon a (nmidiitum ai Basall , whife that to the SouEb o( Anidli may or 
may not He upon v base of grenopliyre: imd it is just posubkv that as 
soon os mucjms^ropioif iffteimiriatkNcis site matlrn tbut soimi of thiL^cr 
drijosits. as wU as the ounjTlamrj^liKi ni tJie ai^hbourbood of Wjtfw*iUii 
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ajid ntiwnrcTs to HilTLdivj^fftGUDd Porbandiir, ^'ilT tur proved to rKi upon 

T^ril(ir%' ul Gdj, 

IJiifter tilt' liryi|>t* msir by iJr KE. vnd iil Wntldrdla, tlimf Is si note- 
worthy vartatkKi in tlir diqwitkm of t^ir :iub-jttpe!rtk:bL! Inyet of limc- 
rtone Titir i^roaiid nlKsv'ie $1 his ^way |ibt£!£%« whiki 

dc?q> e^ctcmfiing firr about loo stnifht^nh has betn di^ 

fur the rxiiiivatian ol " road-iuctal-” The btrfs of bmi^tofio imimxfiutEjy 
below the bndfic Dtssnmt* by rrason nf w'lratficnn^, a ^sbaJy appearance : j 

m slabs varying trotn the l^ftcttc^n of un inch to ecHtJral indies in tfiick- 
TiosiL Farthi?!'* lahoiit ii>0 yatt!»| soutii, lilt's*' slabs mcrciajte la lhi[:kni?L<^ 
tu tlic extent uj bom i in sr Itct or erven mom, and Jt is fruta Ibcse tmlkitr 
pinte^tk (wbidi^ in c^imnuifi witb tin? tbin ^ly bit^. cor^lrt ul i^upus 
gmincil. satujyv gravcHy and higldydi?rrugxnuiis tbrn*!(traie)^ that I he 
'' trxeil-ifietal 13 taksti. Tlie limeistorh: mU upon a pc:bhty% saidy, 
and very limy ctn^lnmcTateH, whkh ha* been extstvated to 4 iifontit 
ikpth oi s to h fooi^ to ymtd road-drewing material. 

Proceeding VVNW, along the highway Iran Wailurdla, Ibo iMds 
cm Imth ddfi^ sm seen In be tbkkly slmwcni by tinttliin ^haly ^bs ul 
undy-limertone Inf a dfctawoi' oi about two niili??i, to tile west side oi 
tilt Police Clioki, iiere ntited 35 a landmarks W'fiirrr the hmkeu m>*t ut 
limcs'icne vanishes and the underlying ccmglotnenile-lici^ tails down 
at the Eurface^ tci a divertkidiufi fmm tlio ^wianpi of the great Salt Har^ 
wliH:ii stretches to the sottth at a riisiance of a trifle over twn miles SW, 
from the PoJku ChukL ffcyond lilts ami from the body of tile fircat 
imitsb, ilw w^ward funds show \-arying mrtrrop* Ol sandy-linuretnnc 
and flhrU-^nd ;—iklBiU concern mg which have alneady been tecordciL 

The rnllowlng were duly arlded to tJie register nf rocks 1 — 
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DIGEST OF DI4RY. 

Auirust, lorso 

C AOSE ttn* supFLEMEOTAliY ttcu>-w<atK. in connection wtUi tbc 
itsoits of ibe first tnivcfse ulienT tixarded, was ocotstoned 
on ih* tfith anti tfith days of iho current month as follows 
In compliance with an Oiiler fmm tJif AdmiiiisinitoT, that thi? 
Director of the Geological Strrvry shonlil cnnsult with and nssist the 
Stiile Engineer- hi line constnictiun of a Tiighway fmm the Inwn ol 
Rdniiw^ii to the rnuimtiiin-retreai of KhamMb. th±; Dinsclor, lurorn- 
panietl by tl»* Astlant EnRiaLW, pr«»edr«l hy the ii-an a, in. train 
tmm Porhandar tm Sunday, the iStb instaoi. to RdnAwdo. f‘rom the 
town of RdnilwAt), tin? cart tmdt to Eordi was IoUowmI as fur ns ttie 
pass betwetm the IiiUa nlmady notwl * 

This jomtjey was projcctwl for the purpo^ o( pctfnting out tlio 
difes of suitaWB matcrifll fttr mmatfing tin: highway^ sttuuUfl within 
fStty dwtUUCP of the proiwscd fine of mute Itora Rindwiio to Kliambila ; 
and detailed expTanatiiins of tint Director's views tonceming the chuicr 
«r rejectUm of avaflahlo malcriab, coupled with field Uoiumst rations 
«m the spot, tngelhuf with suggestious on the constniction of an Ideally 
tXTfccl Kiwi pcrmJinffdt fifghway were afiorded fnna lime to time during 
ihr journey. 

Within tlw limited rime at disposa], tletolirs were made to a ^mall 
outlying mound of findy-textured blur-gicy gianophyre, and to iL^ 
reappearing ootcrop by tlie side of tlw nxidway, boimiling tlu? nortii- 
westwan) confines of the KaliadJiJr State Jiingfe-rtserve. U wJis pointed 
nut that this stnnc, by reason of its texture and mimtrsd constitulion 
Is not prone to weititer deeply, wnd that its spheroidal shrinhagC'nncIn 
are scanty nffecicJ at aJl, even under conditions of profongi'd exposure 
lu epigene reaciiOB*. Hmee, it wait recanunended, that the fresh 
Iwnilder-likc blocks which lio exposed in great abundance, should be 
broken tn gauge and utilised for metalling ono definite section of the 
pruposed highway. The stone in question ha? bwn registered in the 
rolkction as Ko. 

Registered No. 6a, provisionally called a grey-brown. iighi-coJoured, 
metlium-tcxtuicd granophyre. from the tiilt-spur, rntuiing frroti NW> 
to SE* alofigsidfi the cart-track, nboat d miles NE- of Riniwilo eH rault 
to BoriU, w:as next examined and pronoiincHl to be superior to (ht! first 
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^unplc for resisting attrition »ml severe stress. It was pointed out 
dial pT^etfoally ine^ustible qtiantittcs of matcml me tuiv avaikMr 
by the »ik of, niiit Indeed, atio underlying the line of proposed roulway 
3t Ibis p.'trt i but tliat liLikstiug nperattons woiitd lie rksiralik to procure 
tilt' niijtertal at its Irsihcst and best. Attention was alati culled to the 
Eact thai tbe exposed upper portions of the rock, hii^'c been snnhaked 
to 0 mddy Iiue for several inches mtemaHy. but that tbe effect of ttU.^ 
Eias been benelidal ratlicr tium otherwise, in mtemilying the hardness 
cj an already tniigh and strong texture. Sjuadry specks and putcfies 
oi a greBsy Ittstie and rusty-giwni^ alfomtiori products also occur, 
and ptnlsibly affeei the cfuisnf ttie fel^r units nf thr ruckHutas^ only, 
without in any way aficcting its total stmtgth iiiid durabdity* 

As affording a nuitrut, worth noting in tlu' direnminutton of 
Itratioph^Tic rocks foi economic porposes, fEir Afsistant Kngtnoer 
wni next led to the eastern side oi the pass through whicli the cart-track 
wtndii its VKiy to Boidi. Tlw fwk rt^tened. as Ko. 63, and desigtiotnj 
fira a "pole blue-grey, rme-textured. sound. Eresh gruiuphyie. “ 

Eorming tlir bare of the bUl or spur-ridgr callrd Bora Dublia. 3^ milps 
SW, oE RdnAwdo, was found, when en nta^ir, to break witEi dlffirulty 
under the sledge-haminer;—thereby tunwyifig a fnL«o fust ImiirHAkm 
oE its utility for road-rtKibing piirpoMfs. When, bwwi-vrr. detadied 
large fragments were subjected to further cnudiitig ifiey wvrt found to 
fracture irregularly into Iwih splintery and small poly'gonal pieces, 
thereby prtK^®^™S unsuitabiEiT5* for rnad-nvetalirng. There can 
l^* htix little ifovbt that the rock-mass altliotigTi intensely hard, Li purti- 
ally ffilsJtic w crypto-crystalUm.' inintlmiLte strurtnre, and thisprasump- 
lion wrnih). ol cuurae. InfitantJy tureouni for its behavjnui: under con- 
diiinn? of niprated Eiluw or continunns *rrr*s, sucfi as tihtaiirt on 
heavy traffic naarlwoys. 

By way of contrast to the above.atid in pttwf of the fact tlmi prac' 
ticaiiy the same molten raugnui, whnn solidiEU'd iinrfcr otlicr ronditiore 
b manifested by tcxtnres oi widely different physical p«>iH:rti0. tlk; 
cnntuiiiBtioii of tiie- ridge on tlie nibcf side o( the pass was nc.xl examined 
and iomtd, to consbt of a tnedium to oxtisety-tcxturcd. ruddy, bcowii 
giey granophyie, with yullow-greci] afteraf ton prcidneu. occiitriiig in 
exposure afi large sphetoidal EMmlders, Itt aggregate , to form on ouOhx' 
IrhtgC'di with mhbly miUoiits, but diitiuctly traceabliMo the spur of Che 
adjoining ftdgiNhitliKk, within the baundatii'^ of tim Nsliudlnir Stufo 
Jnnglc-rascrve. This rticb b extrenwly tough and strong, and aUhnugfi 
supcrflcially weatbi-rcd, would yield, when hbuited, ample suppliei. 
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<il exorlie’titp dur^te rt^d-mtUl tow th^ local contiamiion of tht. h%h- 
way which h to wm% practically by die sido oi tlw^te, 

Sampt^ oi ail the atMivciAcntian^ wcie liifiimied Ihtr 

fipot and handed to the Astiistanl Engineer lor futtrre gnkkRCf: tn th^e 
^-elinrtion of J5ui table maLtciial^. and precatitidt^ were taken to carefully 
r^oinf ™i exactly whut |in:irtion*L tif thetuck-mu^t diotild be rejected 
wfien dealing witli exposed taaCemU and especially witli relerence^tn 
the mixeft "*driit \^hkh is frequently ip pfentiftdly sUuwcd upon the 
dopes of tht* hill-sidifs md minor elevations: 

Opportunity WOE taken on the Tbtli Augusts tgiSi to fill in the gap 
indicated an page ku of thi^ report , by covering the hithcfto uit- 
travc^nsed aireit King for abonf a coupk of E^quare miles eastward ci m 
bufre-ltnc fiom the iovm of Rrtnilwio to Krtiulw^dn Railway .Stcttkir 
Willi cooJies to carry sampler, the wiiokof tbs area was travorsed on 
iiiot. 4ind found to be eanstitutcd or the surface, between Rdirfwio 
ojid the RaHway-liuL- and conimuoiisly to the east, by a rock-pbui o! 
aJlcrnating outcrops of rtiiibly beds of solid but tnfmur miliullte. 
dl^'ersified towards tbc Railwuy-tinc by tliick ridged of inferior 
ntdioUtc. 

Korth ol iJw liarlwuj^iiiiCr the ground rba^a rnorkediy tu form a 
tong rfdge or nether bill, cnlfed Bliatwari Dhdr, fl!ie ^unumt at It^ li%hi:^t 
dovattfin bemg 2()Ci feet above the Uivid. TliK ridge rtins fftmi S\V 
to NE. for neajly one mile eastward of Rdnawin Smtiop, and is coiiii>iMd 
of a dark blue~bhick Uisolioid nx:ki cxjKisctl lu ktge tq^hcrtudol boulders* 
which,when broken *show tint materiiiJ to be qnite freah under a tbm jw^l- 
Hcte o( deep-red* probably brcmatilic TiVTcathcied matter* Wbeo the rock 
15 umnipiiktcib Imwever, it m prone to unexpectedly suap suKcectan. 
gulurly, «o thut IL eanuul reenmnicjsdtfd foe bijUdlng-blocks not yvt 
even for |iavirtg ^in , bnl the tongii idiiugk into which it am iliioi be 
easily reducEXl might neveriltck:^ «crvc admirably (or road-meiat. as 
it b not by nny rt!>slli% but bmks biiii bard ent^idal frsigmenis, 

lo iht fc^ubtion gituge of frtitn i la i} inclticsi. Al all events, tho sterna 
\s worthy of A tried, as very murb su|>ejior in tJic^ fondy imlloliie or 
sbeU-^d nibble, now so imicb lo vogue ^ and, on acquuntof il^ abundant 
rkvolopment nt a f^jiectaliv lavourabk site for hebig eonimuotiEly quanitKi 
and conveyed to contra til crnisumpttun and distnbuiioii by iLu adjooimt 
Railroad. 

Bhaiwuiri Db^r* at iis Iwsc* supports a canEiiknablc depoeit oi 
milkilitet wltkli* when superlkially cxamiiknJ* appears to be ut good 
incrchantable quoJrtyi Triab pit> on the hillside, hywr^Tri liavt afumti 
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tliat sound btu1(Lu>g-bJocks catmot bo -acconrd tn ^uatitlly to 

imtify quanj’uii;, as ilit gnud mAtrriaJ » much mo fmquontly mttr- 
liiminAt»] With infi-nor nr torndy coliovnt 

Coming down once more to the irvel of iTie RaiJway-lint, good expo- 
sores to show tbe j^cotogicat structure of tTic ground me aJTonlcd (w I ho 
cuttings wliicli comniLJieei jit alwot | mile EXE. of 

rhew exposures ana pnrticulaily intensiiitg. by rcisnn of dis¬ 
playing to advantage tbr pfiononuTia of cojumnar jointing coupled with 
a.p]tirruida) shrinkagra so prevalent among the )i>-pabyseal mcks of the 
fiarda gtOiip ol hills. 

Cnotinuuig aJungtlii? Radway-line in itii nfirthrciauMerly diteetton, 
the line Itfdf antssw from Mw cuttirig m ilh? itutural uirincc of the 
groimd. and. at pbees, abive it; to snbswpiwitly psss Uirough rising 
grotiinl funned hy the tailing dtm-n of a spur from tlie northward heights 
at a itrstanev of iibout miles F.NK. by NE. from Kdndwilo Station. 
This ^pot also oiorks the ENE. termination of Uhatwart T>hdr ivlule Uu; 
lofty peak by Klsira Vtm looms deiu' in the distance due S, Tlie 
southward trending liill-spiir. wlildj is cnctiuntercd by tin* railroail,» 
boimded on tire E, by a mountain rtirmeh called Dorivav, which «k 1 
Looonie all tlu* way from KEiamb^la; and. o« iia mnncdbtc W., by an 
nbAcure dyke of companitively small rltmen^ns,which has bnm trvealcd 
hy Q ditch-llke excavation on the north sitle adjoining the Kailvray-litie. 
Ujmii exarainatiom. this accessory dj'ke appears to Imve been tnlrurlrd 
imdei: conditians of suflldcnt lAterol ctunptesiofl to inndcf the rodc- 
niBss Ibblc to split at parts into ; but towards its cciiirai portions 
tbriM- slabs bfscojne so thick (lint! to two feet or mure} an to Iw no krngei 
rccngnlsiible os such. Tile stone of this clylm emwlsts of a light hlue- 
groy eraimlitold granotihyre in a tolerably fresh condition, tdbdt ib 
bteroJ (Kirtioivs are prune to be suh-hsstle. 

It siii>5«jucnUy ttaaspiicd. that the writifr was Ujkl hyone of the 
roadaim’eynrs, Hint it wa* to this very site that the Stats Enclveek, 
took Mb. MbahUah Lea, the Chief Engiueer of Karachi Municipality, 
ill «)uest of stone suitable for licivV5''-ItatEic roacj-mctalliiig; hut that the 
sln«e was njected bocauK of its apiiaivivt tendency to split. Tt Is dear 
that this misappralicnsion must have arisen from a cursory examination 
of only a part of Uiclatoml c-dges of the dyke, which by roosoii of intent 
pressure, (dynamic metatnorphuon), had undergone a kind of psirudn' 
cleavage. The central portLon ol tlw same dyke, if carefully scrutinwed 
uicitUd have tnen found free frtnn such defeos; stud it may be presutnedj 
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tKit it \%^ frc^m thni source tliAL ^ IbaLted f|uaniEty of material wad 
extracted and used lor rimkiiif; iht strcd^ stqis to ihc 
i)res£i library and Sdiool opposite to iJie Porb^ikt State 

Secretariat. 

Had the exploring party abovcmi-ntkiited taken the irouble to 
walk about twenty yards nr so farther^ to Hk? high pile of htige 
>pbcTojdaI boulikis, virhicii cap the base <st the $otuhwaoi trending sfrar 
ad^oiiking and cut through by tlie Railway^lLtic^ tlicy ncjuld 
bf:en amply rewarded hy the discovery of an adnurabic quarTV'^^ite for 
|ust the very kind o( ^tone they were looking for{ namely^ a porikti- 
luriy tough and strtiDg^ medium-grained Ujght brown-grey gronjjphyie. 
samples ol which wea* collected and registered »s Nci, lor. 

Additions to liin general caikclioti am a^ fidbws 





lo^is 


m 

07 

08 


00 


too 


101 


Qrwtup&krtb Fekile. Uiijk iL&Uwaj^uUtnfE 
VUb djMk'glTT fUCi««, (iqstwTTf- 
UlM i}. iSiftnnUiM Xo. 1^. 


Pnkv|«t 0 fiit X^inr 


IliSdlitc-lilnmEjooff, WEner, bat 

E lu vuj ioitei rtmlj- imuI 
(Jt coana laiatnio. 

Dkxit Blnf^hli^k I^km 

\ntfB tplwrvbUl baultipn 
Kidh i&a vny ibhitv nr^feib^r' 
m 1 , Inil «p( ^ trvlim juli' 

iroUnaidBLrty In ontnqwtnd 

dtrortriraiF. vrb^m miitilpaUbcd 
UnTiblj full«[ Bacekbid: 

t i RJijjt'givy Gfwknpbyru- 

rbi «UisMy 
aTfld Al oilpn onJy, 




la. 


mwAj^uUtnfE npnrJy 1 i 
HNk. Ill fftuitlun, 

Kmm iHiTF *A 

ealyttin. 

ftalf-vny pp n'td^ cf nliplinui 
Uhir, Jf» id JhV. tvrnf U> 

limaKhnA 

Bucouiiik df BhfltirjLri DbAn 41 iMiit 
hribffivTbL^ ftl \mmr iU niui^ 
w»o tNnjptr Eqiw ISW. ! 4 > 
XtL liif ninrly 1 a*. kmImpJ 
ot RdpAw^p i^Alilan. Wt^tbir- 
fsd Audi^-piillktt} Ip htwniAtilk, 

Abaofc i of R 4 niLaia> 

Sutini 

X- vkld p| HnUwnv-c^uultta, ibnpi 
^ m. ^VK. by ^ 1 Um& 
St*tidit. 


Lkbl Itrown^crM) tlruinphvre.jtfi 

MiHiiiiiD knitiiiinl ilk£^U' 
mkhmltni, Mod wiUi giivfiub 

dc»nljt»n jirr^luQU^ T<fckk|lb 

rfidt. 


tiO]^ MfibtroidK) huulilfit* af 
ayn? tcon. Kbun Vkr* U\w4^ 
Adj/ikhiiiis ff , i^ikk of BAO-fwi 
^ iJirfiiCR by KK u. 
|UtUitf 4 A hULtbm. 


With the exception of the belii-w^rk rccoaled abovt!, thr whole 
ol the nnnaining <Uy» ui the month W'm' very InUy utilbed hy work 
In the,office; (iesi$iiin^ end ^penisine fitting end fuTiil^ing for thi? 
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work^np ptaO kbcwtofy by tin? mecltadlc; and prirparing laniitdid fm 
both workshop anti laburittnrry operatmiH, |wiiiJiji|^ ihi; am^nl ol hrstrth 
mnnt^ and accessories fR^n England. 


DIGEST OF DIABY. 


SepUmHer^ tpl5. 



iTTt mr EXCEPTION nf a fpw excursions., dctojJ» of which 


' • will be rectirdeij in tlw* ^ieqnd^ tho wltofe of the inonth of 
Scptcfmber 1915 p^fsetl stt hcadqijarters in Porbandar tor 

the purpose ol completiiig worLdiop euic! Labf»rator>' QiraDgunicnts 
prtpi«rator>' 10 the detailed examinafjcm of ihc collodion of 
spechnenfi secured during the firtt traverse thmui^lj tlk: Static. 

On Monthly^ the fith &:plember igijp the Dircctorr accomponird 
hy ills Actantp fitocMidcti in liis ctirride, alon^ with the cc»ntmiur 
Hajji Esuaii^ Haji Daiia, to lUnAttito, witji tlir two-fold object nf 
indjcsting stable qmtty sites to tb« ocnitrsicttpr for tlir extraction 
of lugli-gntde gninojibjTeb fur the supply ot Kaniclii Uunidpality, and 
to cover the $amc ground with tilt- State Qiitrl Enipneor and As^taot 
Engineer, in que^t of road-metalling matenal adapted for triiibi heavy« 
tntfhc bighw'aya. 

A bait WA5 collud at the IL md of ibe bridge sponnhu; ibt? Creek, 
on the Rrin^wAo Rood abont 2| miks eastward in a direct lina fwm tlw 
centre of rorbundar City, for ihv purpose of securing a phoitjigraph td 
tile i^tc, wticTT a ^maU fixpo^urv* iihows a thin depuslt of caar%o tnilioUie* 
nvojiyhqE Terfiaty bods^, |ub 4 baitJy !dujwn at the Tim spot 

ntarked by 11 gixnip of Tcliutri or Umbrella Eabut ttros, 
iam/fws)^ snid lo be pecuIhiT to Porbanckr. 

Kiti^wdo Station was rcaetmd after & drivr of abciirt on hour-and^a- 
ball at Js>*3C^ a-m.j and the sunlight being favnurahtc* a was taken 
for about | mile EKE, alonig the Kailway™lijto> and a couple of excellent 
(diotographs w^^ro loken ol the cutting on thj^ K. of Oic line, to sliow 
ihtr cbarDctcrtStic spbciTHdid'Slirinkagf structure of tfm 
flvko^rock, ttuKO artificially expcised, at it-jd 

Uti tetuni to Rdniw'du Station^ u$ time for tim tram from Porbondar, 
the Chief Hriginecr and party wioe met and accompanied the Quarry- 
Siding trolly to the hcighbi of AdatiAEia^ stopping, by tla^ way* to visit 
the cavtj.“" Jambuvajiti Blioira." A cursory exammaTJoa of =ome 
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of tbR gnuiophyric rocks adjoinmg the Railway' tiiding was tT«ulr< hot 
adjoumcd. os the time at tiie dispoeaf of the Chief Eliiguu«r did not 
pennii furtficr jnv'estigatian. 

Sores 10 indicate ckbcI sites atitabk fer quarrying typical gnuir.^ 
ph^TCS adapted for rrad-mahing opemtians were provided, -with in* 
stnictions to tiic Cterk O) the GeoTogIcal SnrvBy, to acoompany Ihr 
ilAjjl EsuAit. to tlie Adatidna Hdghnondtobriag back samples of 
stone for ccrnpaiison u tth tbnse previously registered, This was done 
on the 7th instant, and ilw samples btouglit hack were fotiad to cor¬ 
respond with ilwflc in the regislcfed eollectiort. 

On the 8Lb instant, an excursion Was itiude under the guidance of 
Ur Jaikeisiina ENl>ltA|l (Ihc talented autiior of a comprehensive 
wufk, iitGturnil), oi) the " Flora oi iJartla Muuntftin to the Dwar* 
ttadish (lardcfis, in the fkikldra Village Itmlts, alxmt one mile nearly 
diMf N. of Porbatiiliir City, with tlm two-fold object of taking botanical 
specimens and making notes on the geologkiii structares exposed by a 
recently sank largo weil-shait mi the immediate N. side of the gardens. 
In the well-cultivated gardcn-groimds, Mr, jAiKRumsA lirew attantiun 
to a finely developed tret' in full fruit, whieii ia said to lie the only one 
of its Ifiml IQ Kitthidwdir, and the plant was identihedby the Curator 
of the ilerbarium, (C. C Caii>£R, Esa.. 3l,A.h at the Royal Boianie 
Garden, Sibpur, Calcutta, as a thu? speennen of Dics^roi disedw. 

During sobscquesit converrotium with Mr. Jairrishra cai the 
goologkal jiifliicoce of plants in ihcir direct Uaring upon conserving, 
improving and rerlaimirig land, it occutred to the writer, lluit much 
valuable wort, ailillatc<d to the geological survey of the State, might 
Ix^ done with the co-operniicn of Mr. jAiKtUSltNA, in supplFoncnting the 
collection of fconomit: stones with specimens and informatnry notc^ 
•m tlw Ibra td tlw eountry-side. 

Mr. jAiKRtfiKRA oexl ltd the way to the site of the feoenUy sunk 
large oblong well-slult mi the N. outskirts of tlio Dwarkadhih Gardciet, 
which prosed to b« exceptionally iuterestmg as thirrwing additional 
light on the geological struciute of the supcrbcral sedimentairy deposits 
uf Pcirbandar. 11 waii f ound on tills, and on a second visit to the site on 
the 151I1 instant, tiiat llie mdhshaft, now lioldtitg about 10 feet of clear 
jihI pcts^hly potahh* water, hod becu suuk to a total di^tliot feet 
Irtrm thi^ rot^ surface,—the loud, at this port, being also ubonl oh k«t 
above the tcvd of tlte sea. Tlie Upper pottkm uf thesliuli tiad unfot- 
tuoiitdy been obsennU by a lining ol stone, but $t was found that il» 
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SQtlacc, p[actn»ny«oltf»»,tt%!» composed of deep beds ol nusct-coloiiiicd 
fodurated end sotnewhai hoaeycmntKd timestone. At a depth of 
about 14 to t6 feet, a bund td fitmi 3 to 3 feel in thkkoe^ of compact, 
yellow, limoniticdimestooe could chauiy be discmicd i wfilk below that 
WEte obsen.vd, beds of nibbly canglomemte, wbidi probably extend 
down to the bottom of tbn wdL Frctm ttic heaps uf excavated debris, 
it vras easy to select sampUiS of the compact ycDtiw stone, wfiicb was 
identified ss a Mtoerne HuvicHntarine deposit mscntiaJly shruliur to the 
vAtitty of Ofij liman itic-iimestone, named " Piiidiralite wliilr the 
upper stmU of the Lindi!rf;nng rubhty conglamarale, was found tube 
rich in characteristic Uiureite fossil remains. 

To unravel the tme natnie of the b«b, (intervening between the 
surface limestone and the Cij limestones and congloitlcriitcs), iiMden 
by ttic wd!-$hait Itoing, the country'-side was scardani for other artifidal 
or naimai exposuns j and, fortunately. on the istli mat., a particularly 
udJ-defined scarp was found flanking the nurtJi side of a fosse ut the 
nticth end of thr Virtoria Jubilee RridKe, Porbandojr, or oaly about 
3,50 yards to the south of iltc ttew wefltibaftr This ejqxisitfe showed 
about I to 3 feet ol honeyeomlKtl miUdite, overlying from >4 tn 5 feet 
of compact beds ol Cortaniidatod Shdl-Sand refembhr to the Dwfirka 
or PrjsL-J'Uoccnv Beds; while the of the diflet was constituted 
by a limy congfomerate full of fragments of Cdj fhnonitic-lDiiO' 
stone. 


DIGEST OF DIARY. 

October, 1915 . 

D UBi-Nc the mtiiUh ot Seplctubcr, which was passed at head- 
quotlm, simdiy local samples war athU'd to tlio coUecUon o( 


geolugicat specniums, as follnw^ :^ — 
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The doep-Tuddy Ibinjstone, No. 103 , is only supcrfimlly dir^'^iJniped 
and pron<! to be otndi too cancrfkted at plares and tovnry Cfifi^derEilily 
even within restricted aii^. Fairly blocks ol the rnatmul may 
iiowiivcr be 6 cciiT«J and tum^l to ^ood account by iMring caoiil mfo 
i>nianieDtaJ articles socJi as vases^ clock-cas^, btit a constant supply 
cannot be depended' upncL 

Underlying this lonesione, tbete b a cooajJlcmlilc! dcptii at mbbly 
cott&loimTsiti% with ccEniztvikmary nt 5 du 3 t% and tbc l emna nts ol oon- 
Mdktatcfl shell-sand^ nf Ibt! Dwdrka gmttp of beds, wlikli bEter ate 
better devetoped 5tnd eitposed the scaq^ cuttat the N. mA of 
the victofifl Jubilee Bridge. Nos. inywtti Tlie«; stones, the coun¬ 
terparts of which reappear alntifi the cmst-line from the custom diouse 
to beyond the Fulace at PcErbandar^ are viiry much harder and mure 
dnmblc than the ovedying niiliotitr. and capedde ol yidding vuluahle 
buUdbig bloclts aiwl soimdcr wantage for road-raetaliing than ibe f1lbhi3^ 
Ihn^stone now being used. At Hie mIcb Indicated, however, the ground 
bv not only lioauitable tor bcbig quarned. hy reason of its lowdynig and 
prartically undraiiiable position: but h not avaUabk on account td 
being wanted far buildtog and uthcr pwposex Nevmlidess, It Is 
iriore than probable that other more favourably dtiiatcd sites tor *ht 
cTtinrction of thi$ escfceUint building stcaie may yirt be bmugfat to light 
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Dcepcfdown.—bcknvtltf Pivirkabcds Of consolidalHl {ihcil-saiKl,- 
No. io 3 j iJcmflOdtfsta Uit prEScocc of o bKl of from oiw 10 ihrac feet 
thidi of a fmcly-t^imid, ydlow finumitic-JliiKstoiM! of tho Clj, oi 
Miocene deposits i —tailed tw ffte writw “ Pinddrailte,'^ Irtnn luivin^ 
fiRt been found typitaUy present at Uu- vBliigo u1 PimlAri m Nat'^tu^toi 
State. Here also, the site is nol suitable for quarried; but. ftoiii 
tlic leHablc reconb o! PEUDliX, it is ontidpaiei} tltU u-orkable outcroji- 
of the fitojic may yot be found in the State to yield a tmifitabJc supply 
ul both useful and umaTnental matenat. 


Camp-Station V.-Hanawao. 

.SH'. Onisiitti 0 / Ihj' Tnftn. 


RttAN'CEUEXTit fot u s«aund travcasi! of tlic State, to oovtff tlie 



.A ^ ooutilrV'iade lo the ff. of a tmse*linc tTOcn i^OrbmtdfU' (Jty 10 
Rdtidwdn Tnwn and to tJie W. of the Batda (troup ot bills. hnviuR btsen 
salisfactailly cimeJtidttJ, tlw Ibrecior «lfow from fnadquarUis at 9*45 
1.111 acrossthc Vidoria JtOrilee Brldtje. itJi Kdikh.tra an the maiivnwa. 
and tfiencG by the turning of a cart»track Hi a iiotthHsiisicrly diioc* 
tina over an esccedingly Icvcf plain, past the new hamlrt of Nawdgrtm. 
and thctenflet by sundry sli^t tuiuiojis over mbbty lunesttme into a 
bj'-pathlradiiq! to the south sidr of UAnAwAo ffanway-Statinn. The 
ounfrii^ ground formeily occupied wos rooebed at 12-45 p m-, but al¬ 
though the tents fiad Imm despatefiwi cm the iitei'kius day, only the pole 
of the chAlet-ient fiad lieen pitched, as tlw Icntman cotild not. during 
the absence of the Mamlaldtir, get enotigli tufiisiance. ft was tiiercitmi 
late in the evi'ning before the tont furniture couid be aroiiigedand 
work, consequently, bad to be postponed to the follfrwing mortung. 

During the journey, opfjortunity wns taken nf I he bright suiiUght 
to sociiie a distant, biid'f-ey* panonana of the Bardu KiJIfl fnun 
to SE.. to sJww the limesUiiWf limit of tlic ektcowvo quairy-sites on tbu 
Aftatidnft bejghts. 

Previous anangemsftt* having been tnailc with tlw Quarries-Clcrk 
to'aocompony the Director ami jmrty to the qthirty sites, and also t« 
pohit out to the Hajji EsaJAtt. wcEctJy wIjcr* lie ahnuld [x^uut bk 
Ptosprclor'ts-Claiins. a orniple of coiilirsi pnivuled with ihitlge-hainjners 
* and guiuij"-l»ag3, were sent on b(:iorcbatii:l, and met the pro¬ 

specting party, at RAbAwbo Station ai q a.m. «ii 11*10-15. 
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Sm^rt F.NK. airsfip tht? RiilJntir 4 int for i^hmi 4 

anti tlirsi tnjuing ni?nriy nl ri^lit angles iitirtliwurcl ovtr nuigli mLIkdlte 
itndtt ffWiU itirotigk jiui^lwnnib. lift limentcwte limil, Afid uniATiid 
and upwind miwrlf^brt; aitd big luiuklei^.—an asfrni nf JtiJIy 
thf: fiarty ti> thr bfow of ihr Dimmit nf 

thf' ncrbft tulL namH Btmtw'iiri Phiir, mn\*: aOo alxn*r' ihir ^ 
TTw huge EpiiMroidjiI N>utdi!js btrcabuuts arr f>hml with whin?, 
tts 41 sirrl nf tcfiipofiiTi- lundinotk : iUid lirre an ^'UditooUp quantity of 
tlirrp bJui^lihlJCk boiiItb:f^p ^tn^tidiin^; iin i«klf foi many huntlrLtis 

ul yunU, and extiiliiirng. whtti ut mu^rvab. a wundiTlul unifor- 
nirty in coltiUJr and wrii^ jnrlkakti and nut. fur a i|mny' 

dilt? nf Sn. 98 nri iht l^t^gtst4?rnt I-bi^ fnnvif^kni^y nanieirrn Dmk Bluv« 
libck Bamltord ICock, in bTgt: ^plurrokhil iaiuUm^ fn^K and very 
thinly (w eatlicrcd) covt?rerI by n fj^lhck? n( bright-red hpnnatitk imitrr; 
l)ut apt to fracture Fidi-ttsctangiiLiriy, vt hm smartly struck* in 
prctfkl dircctintis. Tlii* tt^inc. wliicll is aicuinpfuwfitv supenur u* even 
the bardlet suid toughest Jutniitjs of lieing n^adity breken 

with nitiiniir}' nativv [tilfiiniijT^ Iium pulylicUr4l ^hingi^ ul any desanjd 
iind ougfil tfftrefurr* Ik* Iwt wvkiitnixj Uy njiwJ-ntalcets who oto 
not pfmiiliHtJ i*iih inf^detii stunt-luraking ttwcfiinrSi .A direct lati 
iiMid from the K^nawdo Sfalton Earil-iiding rtxild be inesrpenajvdjif^ 
cnnatriiccrfi 10 lavi.Mmifdi.' for ^tuarry-backs on tlh'^ hiil- 

slopes, umj work couhl thus be rarru'd i»n cqnlinuotJsly irn^Fpcctiw of 
tile monsoengp as I here k ample opilnrtiiiiUy tm ;i wry fHfricct, comrol- 
table system of niitunil drsiiti^igc, 

At ilw s^mnmit of Bhfttw^ri Dliir. wtUfc ii|i]i™chiiig die baijf d 
Bhatwiirt Dongar in a niirlhetiy direction, the pcfWfnrfiU direct re^rtinn 
ot the AtiiUp aXccinating willi inoit^nni conrhticifi^ have jointfy served to 
liAftiaUy laterbit the surface stone to varyuig deptlis i s(i thut parts oi 
the gicniad^itui^ ul the rtwik are n^udi^^retrl niddy* whilti ntlirr porticms 
are chaitged u ^hly hue, -i-iving tlnsreby to endow the te^tttire with 
a pleasing omameiiiai apiftnniiici?, which wxiuhl dwibiJ^ be enhauaxl 
by polishing, Tlibi sunliakcd variety ot rSi*? Bliatwari Dhir ^tom, 
Ko. toy. becomes dearly at #ibnut ^ixj yards «r sa fmm die 

south brow at the hOt and prevails for a crtJt&idcfahle dlntance t^wards 
tlft fKi» of Bhatwan Duugar, 

Oi^ desoeriding the sHaiihcm !iJopt:of Biiatw-ah DluMr to wards Rdruw^a 

Station, amiNidiary dyke of hypahyssal hasaltoid rock was detected, 
showing a imnsvcfse vciiiieEd-tiieavagv of the jums, into small alalits 
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of imi: to two mchrs thirk^ anti av liktly in provr 

of ficknti6f mtfrresfc. The fJyke was noted to rtiiJi from K. by BINE-, 
to S, by SSW.^ oji the wtst side adjoining: a srnall ItuU-side fUnneU 

It was i^^45 p.m. Iiefotie iliu ^iitomts-ckrk omd troUy eootd be got 
roady /Or proct-ediil^ lo Ifwr gmuopliyinp quiiTTy-sitrtss oit itie iMrigbts tj| 
Adatidtuu On rnardiiiiR llw? tHjnmwncimvtinr of ilui? mSMftK sirrrs inf 
ttimiries. ibr tim* found m be blocked by IciAdin;! wagons, and ftJrt^^cr 
had be madi^ m fool, to cover sevrra.i mika^ ol vtry ruu^b 
grmuid, during wliirh auiiahle sitts wtte pe|*ged-t>»«t for \]^^t oitirarbofi 
of Ko. 53. »prnlk<J iia the Khona Dh^rsite for TOc^butn-iextnnrt!^ tough 
gmnopbyre for Karuchi MsmicipBHty sample. 

AiUitntgli nut vaH&I for by Eai^bi, otJuar liigli-p^dc atanes in Lliis 
' legion wcfe re4nspcct«lp and ciHiury sit® indicattil lor Jutute operaiiom 
tu the Hajji EsMAir for iRchi:yiin «« Hr pfos[icetinig liccnsi;, as fidlrm-s:- 
KOp 3i3s A fine 10 metlitint-u-xiurfd. ViTy toaigh, njjidy^grey granopbyre. 
peifgcrf imit A 5 f be Mm Clinpra Dli^ site : No* a midiimi to iimr^\ 
pink mii black-groy gtanitoifi granophynr, of Idgld^" omamentAi appear^ 
anrv, adjoming ilit: mlliohto qnarry No. 158^ the joUwuy-^siding: 

bnti : and No, riz; a medmin-textured. omamcniail pink md dnrk-grry 
graiinphyrc, forming a good back at the base od part ol Mot rimprn 
ftbitj too yuids or sa by a tailuuus iTiTt-lrack from the Mlii5»Utc^QtiaiTU'S 
loijt no on tfic f^w-ny-Sidiiig, Good samplr^a of all oi tlwac stom-^ 
viTrer tatm lo eiihcr rcplrfiKli at stjppicmciiit the stock and cuJlwiions 
a! IteadqoflTtm^^ amJ a letutu to camp was made fi p,m. 

On tls^ following day, i^lli October, 1^15, a tlrmndmlomi ami VfTy 
ftlmwvr of rain ensnnt and ctrn liniment to camp was utilised by 
pocking. iTTmming and rtgfetering the fairfy bigc culiectimi oi samptr*^ 
thot hud been mndtr, 

f>fi Wednesiiay, 131b October,, in exceedingly heayii" day's work 
w^ds accomplished. Starting m the ghmry ajOcMcnpamed by chio cjirr 
at 7-30 a,m., tin* roojl from Knmiwna. towards Bbnh was takm, and the 
whjcli^ bciJig Jeft ™ llw cart-tmek. fchc pnjmey w^as Jofbwed on foot 
tu iht of sample No. 47, pro^lsiaiially spcdfietl a light blnn^cy 
dedrritoid twsK wt'i-Ttcd abnui :?| mils NE. of RfLU-^wein Town wid .ibcnit 
cme mth- oE the Kail way-l Inc ^ A couple of out cropping s5ibH>vai 
tnounrb uE tfiisstiHtc wcie poggL^ niit for tlr HajjT EsuAti., and a tmmp 
nonh-ca5tw‘Anl t+fc iht Railway-line, iTrnugiil ilie pnK|»cting party to 
Ilitf .fipTxi Imm JerfcklLla ihingar^ which ati$^ tl^ Railway oml thm 
^I'aiijslics tu iiuttrop agam about t^o yards S. of £h<: Ihiep estimated to lie 
some 3 nidcs ENE. oi Runiiwdo Station. Another quarTy-Htc was 




pegs'll out ht?re as tjie loc^ tif Nf^. 55, rrgtsIcfreJ as aii 
imigh pair Hwr-grcy gniliciphyrt, stinbak^ Ut rwtitliness in 
This outlying poftinn ot tin? ^gjiir of Jcrtcklib llrtni^iir is coniintiid a 
Series of inniincU afiording f;ood qTjQirymg sites all along in si south'- 
eastwardly direction, wtieir as No. 57^ ji ai^uous ii somewhat fimi 
texture HJid affords abundMice of sounds fr^h, high-grade mateiiril 
for t\ock work and road-mela]. 

The glMiT3* and can w^Iikli had pxofwded along the rough cart- 
track ^ ro«fc for Bot^di, were fumeiJ by tbu fsirfy on foot,w ith ispeCfn!i?iJ^» 
at the NWi cnmn oi the Ndnidhdr Siato-Jnngle Reaen*e, where fhe 
roadside is flanked by n lung N'\V, to SE. spur fromi the “ everlasting 
liills," ITiis W'as pointed out as an admintbli^ quarry-site or scnfi*> ui 
sites, fnr sirring i^nrmnus supplies of strong and durable souEil huihtiiig 
^itine and lugfi-grade raod-metal;—regiilered, under No. 62, as a grey, 
iiruiivn, t^htHcr?lmired, mvidiuni-lPitttimi granophyre. 

Proceeding by cait-rfitid tlmnagli ihi? hObpass wjiidj ejnerges iiirui 
the base of Piara Dicngar, <^alled JavanWra Cidni. along which the Kaih 
way eastWoreh a riaJt w'as tiialLed Tor the pnrpot^ o/ sctiuntn,^. if 

pos^Ier, better samples of the nnmme ntal Jekite, NOi (mottled pjih 
blua-^gnsy and rtidd-y browti'greyj ftir tlie Store Collection. 

Finally, a rapid run w\is |□licn to the ^aUsge of Bordi and Imm 
tlience, by tiio seutb-eastem earf-traek for a trifle over a mile t-o the 
base of tJie isolated outlying liiJJ called Cocadlia Dhrtr. w^brne ^k quarry- 
site was f>cggccl out for the exiraction of No. 75 ^rLgi 9 tt*ml as a (resli- 
gi«y, fmii-tcxttired nricrogranitoid gnmopbyre,. which fotms a large^ 
In^dy-jointed t'^epo^efi dyke, flanking the sidit^ to wattle the uf tlw 
w^esc spur of Ihr lulL 

In searelung for a suitable spot lor initial nperatiotis, it wtis found 
tliat this hypoby^sal dylre appeared to have bKti invaded on its northern 
side by another dyke of a dilimnt dmracter ami proiiably of subsequent 
formatiun. This stnrw« which dik^s not seem to be pnsent to sirffickmt 
quantity lo |iEJtify the npening of an iiukpcmlf-Ot quarry, has been 
registered a* No. 113^ under tins pm^ddmiat name of Black Bjmhoid 
Dyke-Rode. Tlie exposed surface of the rlykc is du&rly and subreetan* 
gulnriy jointed into oblong bkJcks vnryine in dLnwreuutBi ftofn a icw 
midips up t(i about a foot or sociibir* 

Oil Saturday, ihtb October, a few spgcuufens ot slag from hmntir 
iroii-5imL-ltings at Rdndwdo living 1j«ai breii^bt into camp* with tlar 
mformatmti that tronH^re lutd betui mccsivaicd locially, a special jounniy 
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mstiAc^ to c^ovifT Hit Uilhpftt^ iiiivtsilfti ground south a^ the towtu 
F^fjwttig the cart-road fresm thr SE. end of iJir town.more evr less odjotn- 
iiig the course ol tht local streami called the Dhiibiildi NiKlfly« a slightly 
elevated patch oi deep-red groiind, of about 50U 3^ards or so to diameter 

n?aelied. !{ miles Sv by SSWp of HdnjiwJo. vviien* a few pitB had 
recfutly been dug by some cnHuiii ptjson, &! the wtwidtto: 
at^aiuloned ** InHwohiK/" TIic rock was toimd ta com^ of lypicRl 
liitprite, fflitly rlcJi to hon^irr, Oili&r mkim' patches toft m r^wm for 
douhi, tliat tile site reprt-srals the ri'maim <H r Umuded cup of st lutrrjtk 
rkigr, cnexiemivr with otIUT outcrups at Bdkhaib and l^e^^nd. 

Slightly eii 5 tWRnl, at atouit the same {wuild^ there is an ovate 
hiltock, »ome j furlongs to maior axis, cafkd Uiuikliada Dtoir. whence 
smull supplies ul tolenibly good buiidiiig-hLodcs of miholite are fieiag 
exicacte<1^ whkh thrown im toleiresting sidc-l%iit on thii geoki^caL idstoiy 
oi ihc coontrj’-iide. Hit? deo tided milloUte is found to pass gradually 
into u miliolite^uugiimtcTato, lull ol both iitigutor miiurled ftagincnt^ 
oi lalcrito, Btiri cvidcmtly atsi> of IhiKiidtir^iitestone^ Pnimlhis, 
it may he tnfeired thai tlie td tlie MiUTtir iVaiod must have rncma- 
efuMi tijkui the laiifl^ quite tip to ibe Iwtee ol the Uaidiis m fhis part of the 
I*rD^-ince. 

i-'iitTisuifon oi thr l«rilUri}-biTis ^ilw> fiavc bwsit fairly oeien- 
stvp thmjgiiout tlw! netghljuurlKiod iif fmr, upott anexatnin* 

at ton of the sarped Utk fil mUtolite iuuj iJiHr underlying di^ydaid 
ccjuglomersitca wltoih are exposed by the cmiicm of the Dbobiikli NucEd}^, 
Itum nciir Oiorkhnda Phdr lighi up 10 withiit a btotiG's tfirow of tJie 
town 01 Rad^wikk chiiractenstic lai^e fnigniciits of ultfired luimite; 
and bierite'-pehlites art met witfi to utoindMi^p us sitown by ilic IvfiicB] 
specimens, registered as No& xx6imidiT7p on the suhpjtoed list. 
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Camp Station VI -Baktiarla 


Field, Adjoining £. end of Vilt^. 

T ics-Tt vmiE STFUCii at S ajo. *«i aand Ottober, 1915 : 

Icavioif ItdniwJlD in carts, at 9-14 aJi^. ntth'Mi at Biktifliia nt 
I p-in,. so that the Camp couH not be anmignl for tt-tirk till 4 p.n^ 
Tents vi^c phichoil hy tin; side of a soiitaiy dump uf foot EJii|iki ^ 
tuns ^l'^lfosc^f^is. ^piei^ers} tn thn middle of a Udd bf fittiJc ambie utwBid 
adjcanin« the east end ol the TiUafiT.wnd withiii easy tlialance W. of 
a. wdl-shaft with plenty of fairiy gtiod potable water. 

Driving from RitnhwAo. theditect t«il in a notth^weterTy dii^ction 
over the Railway levc^crosslng. to the ol BAniwdn Station, was 
tjtivcfsc^a over grBtmd* cm lii*? Ailatiitiii. Ote bdj\g 

Isvpurable, stoppages woe made, by the waysiide. to s««« disUnl 
vk-ws. whh Uw Kotlab. of the Itenia HPfe. to fndkato tbi? swwtitw and 
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Itinfi^tOTiolunlt oi the extensivG juries of quarrus on tlie AdatUtna 
Heights. 

Fiihh AdatiiijM vEflatre, testing upon a tntigh httt comparatively 
■ihaltow Buhstmtum of mitiolite merlying a efcep layvr r>f csithy. ultttt' 
calcarftius, partially conerRtionary congifimnrate, often mom than jo 
feet thick, at places, the higb^^ruail to Porbondar. now bemg tppaimf, 
was frttlowcd. SW*, for hulftt’inilc, to wiiere it is emsHd b>* the north¬ 
westerly ciut-track to BiUihatla. TTw* grrmnd surrourttUng thb track, 
i& fairly fcrtjTe ivIhh cullivated : but is apt to he covered, at pant!-, by 
from one lo throe r«?t of morp or less wlirt limwinne, und to he rovered 
hi Its turn by rkh detriia) fidl deriviMl from Imth the milinlite atuJ the 
wrotherod fchsrtir muti’riuJ fitna the Barotn sJo^vs. 

Crops appear to thrive dJJ the way alnng. wtirarver they have iK^tt 
tried. untU well beyoittl ttie south-wi'stem limits ol thuf-nmn viibtge 
of Bnrkha , but. upon approaching Iklkliaria tm tho NW„ the tonct, for 
an urea of about fialf-am]iiaie^mi)e, Ixciouaes iinaccoiiTitahly barovn :— 
rtot even n tcronite's tnoimfl can be diseenn'd hereahouca. Indeed, the 
sterile jxitdi is sharply indicated by tho aaRaciOiH wliite-rmts." who 
build thejr wonderful pyramids, just immediately beyund the bound-i 
nf the forhidtlen grrunui. A wcfl-sbuft in tlw latter yields rtlawbisli, 
brackish water, and all attempts to (^ow anything be^r in wvaldy 
weeds and hedges, have dgnally failed. It Is probable that thr place 
reprusenU the reroains of a saliferous taro of suh-rocent date. 

Upon cursory ejcaminaticm it waa found that tlie suutli side of the 
vjflngn ol ft^khark rests upon partially expueicil lx<d!i of coarse] v tex- 
turvd. Indurated, coiwolidatcd AliHt-&;inc{ of the Dwdrka gnnip of U-ds 
which, towards the north end of j|«- vfllage, overlap the denitdetl snrluo} 
o# lalrritcprulioljly of Eocene age. Eastward, the shell-sand lull of 
laleiite (ragm nits, and ficbblcs, thmB.down, and b in its turn coverod, 
by deposits of miliplitir<ungloincroitT, crowded with ^hell-sand and 
laterite fragments. Tlie milioilte deposits grow thicker and puror m 
progressing emt, until they reach Ihcu; nviitimiim in the rratUe of the 
Bar^ hills at the haro ol Bhdrfam Dungtir, In the aron of tJte Adatidna 
Slate'Jungle Reserve, which hfis tu tin* NJTVV. of the northml ternthi-^ 
atinn of the Railway-siding to the great militjhtb quorrirot ul tfie Adutiina 
Hc^IiTs. 

Undeifying these fmortnons deposits ol milioUte. there are varying 
tJikknesses of miUoliti^ciirigJaintTate, the clastic constituonts of which 
aro naturally choractctiscd by a doinoiancc of either tragmuitary or 
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notmdctl «tcmes iitirivc^ titoctly from undCTlyitig and adjoioln^ 
lontuiticKLH, Frfr ^xanipb, al Ihf? east cmi of R^kbafia, alwiif jCHi to 
i,^x>» yard? from tlic llic deep fkfMsiUcd mduilite with appr«- 

cifible tiiiclmesfsos of undifrTying om^knnerate wJikh nbtiiiS at tbi' 
immfMlbtje base of EHidrL&rui Dungar, a^bout 3l to ^ rmlcs awny, chvindie^ 
to B mfiio tre^l of ^tTperficbiJ sterm?, whklip however* is undertaid 
by a vtay thick deposit of congtomerate^ o(toii more than 30 feet^ in 
several of the local w'elt shafts. 

Tills conglomerate consists in its tipper ports. prmcifKdly of a limy 
cartlip hulding targe unil s mall fraginents of fonruir tniiloUtcs , decayed 
blocks of lidsttic mattiT, gratHipliyrts and so forfJi; KundTy nibhiy 
stones of concretionary nrigin; i^hilr at its lower depths, lliejne is nit 
inertasin" proportion of chunks of hard miliislite-coiighnnentfc crQHtli!d 
wilh dther latcriie-pebbles. sbeil-^nib, and limnoitic-limesiDrie 
particles or mmtiires thereof. 

As alr^dy noted^ the conglomerate, in its turn, talb down, on 
approaching Eiklmrta. to overlap the con^hdated slidl^&add of the 
Dwirkagroop St thi: south and tiselutmtenri Uie nortii side ol vil¬ 
lage, An abundant Supply of some whatMrd " yet potabJo water Is 
tiierefon; obtainiid imm well-diaft!^ ea^t of Rdkbarbi at deptlis el from 
^0 lo 30 feet. 

On Semduy* 24tli October* * drive wns taken to the vdbgo of Boricha* 
0 distance of abotit two milt!*, ovor kwnel land* partially cidlivaied and 
oecasiomiUy hnnen or amlrf gs7L5$ Tljr gharry wa^i scut on 10 the 
ohandomKl village-site of Alaiwaim, two miles farther noriJi^ and the 
prospecimg party procettJed iJfi fotil, by a httle-iis^ cart-track to the 
liosc of tfio hJib, keeping £N£* silong the hank^ of a mountain strcanit 
which ends at Boric ha, calhd the $ij Jliiff which drains the slopes of 
the netlier hill, Dhordi Dhiir aod the steep rides of Dbdrfaria Duogar 
above, to the jiinglcrlajHls of the Adatblm State Reserve befow^ 
The gorge oi ilie Sij JhiVr at this jHxn branchf;?, and cuts deeply into 
considerubl-t deposits of tulefubly j^ootl milLoJite i wlidd ih<i lowdying 
land.^ support plmtiful grow ths ol llir Toimer"sCama«(Ci9$ria 
and R sjoall variety of tlui Gimi-ttrabic Trer lAcmia 

After traversing the low'lving jungle supported by tbr tmilerb^ 
milkihir depoaitSp a sliort stretch of dear land strewed with boulders 
of granophyre detached Icum tlir crags atuive. leads to Llie slope of a 
long ridgc-llkc nether liiil, adkd Plturdi Dhiil, wiiidi stfctchcs lor about 
y furlough irom SE* by SSE. to KW* by NNW** Lu ierminate al the 



xivi EocciOMtc Geoloot ot State 

nwrtlKmi bnutrJi ii( rnitid^ or Sij Jhir propcf^ llrre^ ttfcKxe b aa 
cxcdirmi fdf a vtry brgt^ rtuAiry of thi? wdl-prf^i4Tv(?(]. wund md 
fresell ^ronti capabt^ irf essUy oxiracjtd, m imibnn qiiabty and 

fimct^oilfy imlimitcid quantity, resisttml wndor the proiisiunul namo 
o( Bluciip^y UolcTito^ Rock. ^ No. r^. 

At tbi? NNW. ii-rrmination of Dhordi Dhir^ ^ sfutr fmm il^e higher 
Mh) juU boldly flo^'rtwanl io fbnk the rKirtiicfB ot the Sij 

atu] also ofiers o good ^ite for a quarry <apahto of ybiding ccm^idrrahb 
qu.mtitbs of laige blocks of A puticotady fi^dt and c;xci^ing]y tough 
and strong Light-grey Gram>pbyrr. of Inijn fine to nirdinm tuxlme 
whidi has b^n legiatercd m No. i2i on the Ccltcction of Geological 

Spodmeiis^ 

Dfcw^rncting to tlie kvd of the Jiinglr Ijeftm* Sq Bhdr. as 

the aboraioted i^nr ot grannphjTe k named, a writ-worn mid fairly 
broad cart-track iis cricountEtedi which is stalled to run past thi> wtiiJi 
nf ffortctia and thenw into iht high-rnad from Adadilmi to Portiandar, 
O ttfstimee of [ie;irly ten mites from these new qiiarr)^ srti^ li> ihe City 
Bandar, The caut+^road at lls Sif DhAr e.ntj conitnacs to cACdhmt Con- 
ihihinp ufitiJ jl teaches a picturesque pad, nearly u lutb farther nodh, 
to gmdttolly narrow down into n Imt-path whkh Icod^ upwiinl by the 
sJfk oi a di^ism colled Bhil Jh^r^ and oecr tht htlhi, to die; slu^pl^rd'i 
retroit in the vrdlcy below, known as Sathvirda Ncs, 

Rldl Jlirir when viewed hom the SS\V. presents the centre oj a 
ccmviuging ludes of mountain each of which doubtless 

the unveiled surface of iin tndi!|!H3ic!ent hypabj'Sfial dyk^, Jf^ dedlvtties, 
hoi^Trver, ate too remote and inuccessihk at the present nu^ment to uffer 
imy induccinent for the c^pIniuGon cd an abundant and ^ndcii mne& 
of higb-gmde granophyres and kbitEs^ hejB pmetkiilJy brought together 
as to a focus. Tluiscr hiU^piirs arc most comiiM>nfy buttressed ticlciw 
by iictiiir hills, which oiler special fiicUitles for being quarried, and are 
Ihffrclotr worthy of being cartifuliy noted 

Sampler were Utken from only rme of tficsc nether hiHs, on this 
pccasLuu ; rumicly^ iTran thp west slope gf the hill un the sdiiIJi side al 
Bhil JUrtr. which sJiaM therefore be rcgisteml in this pbee UjS BIiil Dhir, 
Tlie Slone hiis been ptovisouaUy fb^ed its u Bale Knssst^uy Fcisjte, 
No, 't and, iJUidugh ^pliiiterj^^ is pFmOameiiaUy hortL 

From Biiil Jltdir, thr pro^pcetaqi^party, witJi j rottplo ul routkjr 
carrying ^pc^imetut, proaxded on fuot^ unditr the bortimg stjn, to 
site of 0 desicjcatid depmssion^ | miJv w^lwanl, taikd Buli TaJav ,utfJ 
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from thrncct pa^si tht^ Vnjjal Kut to the ttortli, atid finally, 

for over two miles in 4 westwnnl cltn^icut owr *a aru! Umestonf: plain, 
to Tneot tbe veJcniDo gharry at the fitr of old AEasordna. The drive 
back to camp was laketi NW> hy NN W. fax miles to tCatwltia. { mile 
KW, tO' Vjnjhrdna. and then miles nearly duo 5. to Bdkhada. The 
whole nf the country-side during the latter pnrt of thb imvioisc, was 
over land utiscured by more orbisH miliolile'limisttjne. frequently fertile, 
welbwatcred and aiually well cidtis'iited Approaidiing Bihliaria an 
outcrap of laterite tm noted by the rewdsidn at tlie nortli td the vilU^. 

The foltowing b n Ibt of spectinens added to the Stale .Geological 
Ctdlecikia : — 
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DIGEST OF DlAfiY, 

November* Ipigr 

D ijRiirr, the ctirmit numth, rncUwsJogical ctmdiitmisi were not 
quite so {nvonnibln. us might hove tiecn anticipatf!d ; fur, ht spite 
ol the ctaisaticn ni the monsoon, tlte shorteuiing days woti; chaiBO- 
tciisal bv *hifiirig breezes, maiidy fium die itoiih>Xrvest and uccn;aiini> 
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ally toiu the east and soiith-ea$t. Tlw tempcnitiire from 67^ 

fo »£ tntich a& 97" F,. in the 5 .|iad« ; and, foe the 6tsl lialf of the 
month, little or no u'ork could be attempted in camp after dusk, ou 
account of annoyiinec imiD DocttutuiJ lasects. 

On tiic uth instant, rite Hajji Esmaii. vtsiled the camp, for the 
piitpofic of rmiunstini' theDiiKtortomspcsei tiHquarrynnjjopenitionsat. 
KiiniiwAn; to m'locate and peg out qiiairy-sites for ibr extraction uf 

31. 34. 3^*. 30. Its. 47 and 55 ; and to mdlcatc the bouadarics of 
No. lirhkh liml previously been recommended as an oxcvptiunally 
luugh and strong atone, auitable for dock and harbour constnictlun as 
wnll as for toad-melai. to the Ciiicf Engineer <it Kmacfii Muntripality. 

TIk! request was grantHl:—first, in order to facilitate the wurk ol 
sorveyiitg and allotting Elites by tbe State Kcvenuc CominL>»inacr. and 
secniidly to take additiunai notes likdy to br ui future use to the Geolo. 
gica] Oepottmnnt. Early on the muinnng of the 8tli ii»tant. the DirecKit 
proceed^ fium Camp S^ktuirla to K^nAwAu Station, and ihenru, in 
comitony witli Hajji EsMAit ancl his men, by tiwily, to the Adathinn 
Heights, 

It found that lauch coafuskni and disappoininicnt would 
result from inducrimmate quarrying on die Hoigiite odjdiniiti; tin- 
cxteiistvo mlltdlitc excavations: simply because many of the soiled 
nether iiilh. ai« not in reality spins of rede from the miiiit mitsstves, hut 
merely detached boulders iliai Iiave acctontilated in momijia.|ike heaps 
at tlie Imre of the lofty cn^s. These Mratic blocks of drift.materia] 
often Ik deeply hnbedtlcd and Iiigh-piled upon the remnants ot iniliolite 
at the shelving limestone limit ; and, b some cares, pcescnl anSricntly 
large quantities of one kind of sioDC to justify extraction oiH a limited 
scale: but the time tnuEFi come, ot enurre, wium no furttirr supjilUs 
can lji3 exported, except by reoidupg fur H» wlginal nuLi^ivc o« the 
slopes or from the crags of the liigh hilb above. As far of pw^e 
thtutJoio, the quorry-ates wtare markof) ft>r tlir surveyor, on the stppcs 
of actual spurs ftran the rnuuntuin-tnasslve, so as tq ensure a largo supply* 
of matmai " inu! to sample.'* 

Btlorr quitting the Heights of Adatitfna, it was uLrer^vd that a 
Itke^ quany-siti? which iuul hitherto escaped notice, existed in form ol 
a dtsiiiict »piur innn iho liiil culirtf Gndarali Dunj^, whirh apfinuclicd 
the Eiiilivay Siding. A prlbway from the ij niik-stone on |)k iine, 
di«e by railiniilc-quurry. No. ^ Platform hsids NNE. tliroi^lr a deep 
gully to ft tivonniblo site (or cxearatHMi on the dupe ol this nelher bJl, 
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which hen: Lx; called GiiilaKidi Dhir ; imi a cart-imck, aldo leads 
ity tlMf vutte froin vimr distajice jnrrhtr ori Ihf- iint^, tn awid 
CTCu^n^ iife gitttjTt The nsek hm, 3ibimdantiy ftutcnippUig iiom tins 
main masi, in ttfce gtmi ^phQimdai booldcrs; suitabTe lor 

consists cf a inJxUwTi'textmrctf. inicnsiety strong and tnugh grey ijrano- 
phyre, dosely TTsemblmg that ol Khortn DhAr* No. 33^ 5 amph*s were 
neetund with gumt diRicntty. in tfic absence ot blasting, and daJy 
iercil as Ko. 127. 

Tbc day's work was evnduded by a Jon^j driw ftnm iUiutw^io Station 
nwt very rough irrounrl to the dies along and by iht diies oJ tlic^ Bcmil 
carl-roaii wlim targe rpumy dies were marked for ilie surmur ftir 
the extraction oi mutenst for ttwl^Wtab litnn Kns. 47,53 ujid 6;?. 

On tlir Qilli instant, a brief rotmna^sonce imd? gf tlic SlL, 
nrigiiboirrhciod ol the tillage of B^kliorhi^ where it was osceminod 
iliat u wfde stretch ol countrysEdu m eovemJ by a thin dcpt^i of 
miHohte^hasecongtomcmie contaiiung pehbhs and 

l^noins oi IJmunitit linsestone am! latcriLc, ovvriyiitg a deep depcKii of 
ruhbly cmigloaicnitc 0! corurititiotiary chavocicr, plr.ntifittly stuihkd 
wilb rotinded p?lk;ts of, appomdly^ 

AU sampies collected in th* fkrhl wx^rc brmight to comp to be sorted^ 
tranmed for muscEim or labonitary m>rk uce required, tt-igistered, and 
carduLl}^ pocked for conveytiince 10 head-qftmrtci^ j bo that by the iitli 
inst^ini arrangemcnis wwie ma<le, for a f^loipcol survey nf the Barda 
Hill slopea, uofthwarrK and \lf\XW_ frarn tbe ait«s of Ooh TaLav and 
Vinifll Kip-t, wbJcb bud prcoifitisiy tj«Ti travelled and reported uptwi. 

hi dhwn of day tm tl^ iitli just., axxunipaiikd by n cotipk uJ cooltf^r. 
a ilrivie wa^ lalon Ni^ to tin; of the nUondontd tillage of Afoswdnn, 
-jI mk^ from tidkharb, oml ilirnee fEver totemldy kve] ^nd for omniher 
mile, ^karting ilm tnotich of tbe iniJ^tream colM AJ]t5iwjrui 

Jhdf. The grmwd hen:abottts becomes iiKmisiEigiy roi^h with tftEcken- 
ing deposits of miliolite and occ tilled by jungte^tnb, so tliat tlie jour* 
ney (or anotlier mife to the lase of tiic liiJk ESEL rowards Vinjul Kui 
iiod to be continued on Duly abcMit 500 ytnds or so of rough 

ground bowaver, interwias, to he rleared (or cart-tmks; alter whk:li 
a gentle, open alopo Lads to iUu foul o| iim hiUs. 

On rounding the point to tlie N. of the gully by Vinjal KM, kooim 
locally ai Gajkfdi Jhiir. tlj*? soittlient porti^m ol a large liUMop'- wdiich 
tmnds from SSE. Ut NNW, (or | tnifc^ offem a gwet ^ite for qimrTTinK 
operations ttn *1 Large scale, Tluiy hill h unm^ Dliedliio Dlidr. and it 
bounds a fine expats of gias^-lond beluqgmg to the Ckid^hna S^ate- 
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Jonjrlc Rescrw. The rock efflisHfe o( q mfiUum-4isxttin.‘a Grty^lsiiwii 
Gtanopljw, and alihr^ugh mntlt wtatlnatd inpcrficHlly. was iownd to be 
extttrniely touRlt and strong and diflictiJt to break wUJi iledge- 

Jiarntners; «o tliat, in ttic e%'eflt ol feiiig tvqnired, it should be bL'istnl 
ioi exiraclimt. Eiiorronos qinntHies fd uniform rpialily «n available ; 
for. uptiB jnspcetiwi, Um enlire hill, fm Hilly I mik, right up to thoKnith 
of S^Twani WAo. comdsts ef tlik oK-fid ij-pe of stoiio. 

Sdrwant Wdo iv a deep itano-linM wtQl, with steps leading down to 
its brink of perwmial Jhn^ water, K a silunled about 4! miks KE. 
of Bdkharta, obRcoitd by pmgk-«itib anti tall grasses ln< tbo aide of 
the gully which serves to separate DlH^hio Dhdr frutn the south *^r 
of Mahik tdior. Tin? vast massivo of Malak Dlidt aendsi out spina whkli 
nulbite from its aominit to the N« E-. Si. atwl SW.: while its KW. tnokly 
is flan k«l by a couple of tong sub-paralltit ridps. Them are two soutbcin 
splits ul conskL’ialde magntliide. The one bounding the upper bank 
of the tnotnilain rufinel, wltieli sohsequcnily omctgca to foiw th(? atteom 
calkd Alasvr^'na Jltir, affords a capital sUe for a quarry of large dbj^- 
ftions tn yield alt iibni»t meshaustibk suppJy of big iilocka o| {lartku* 
lattv fresh, wimd, and pracliridly Iniltatnuctibk stone, provtaionally 
njgistcfed as a finely tertwed grey-twtmn granoplij-ric fclsile, which 
Is inlcrekly luud and tougli enough to Itmak wltfi ordinary hanwicrt 
into a subtree iJinK'ular shingle, precisely adapted for use as a high-grade 
road-metal, TU- alone h, perhspf. slightly loo vitreous to be twommen'- 
ikti for curbs and set la; but. would tui questionably furnish ideal stabs 
Mid liks for floors, UmiuigS, steps and other siluatimis that are conunon- 
ly subimied to severe uttfUlcm, but iiw fronj heavy ciusfiing streas. 
Tlw fdciising subdued colour of il» slmie moreover^ which is. of course, 
capable of being briUanily ptdalwd, ought to bo a strong weeunmend- 
atfon lor its utilhiaticrti by omartiEntal masons, for the produclkni of 
miMiunttnts. pedestals, column*, and v\rti tabJe-ioiis, clock<Bfl» and 
tin; like ; for. many of the gnsU sphuroidiil masses (reiy be Mscured in 4 
proetLcally flawless condition, in bouldm often exceeding six feet iii 
dtiimeter. 

f’ru',efdiiig westward a lung line nortliem bank of tbe guUy.—^Alaa- 
wilna Jhar, to a sp^t about too yards NW. irf Sdtwnni Wdo, a second 
site lor s good-MKd qiuifty fe reveaJwl by a bold outcrop of the rook 
which hitttis. itic weatmmt, stnilh-tmiding spur from Mdlak Dbdr. Here 
»h.o. the stone pfcscrv'cs its pristine frrabness; almost unimpaitcd by 
influenctt. li consists of a vray tough and strung pok 
grey-brown pranophyre of nicdhtm Teatiite. wJiich coukl be turned to 


t 
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pmtttable account (<jr lar^p supplfe-fi «f huikting-blccfcs and l«g!t*gn«Ip 
road'inciiU. TJit! only drawbaclt l(> opening c(uarrfe at tJifc and thi^ 
uniiiediatdy fQfegning liiles, j» that it titiuld be sontpwbat difBcult to 
ttulw cart4ntf.ks ow tlie cKmidbgly inngh grorauJ Jiruding Irom ibo 
UiiAe of tlic MUsr to tfir* tevet land Ibelnw. Only ubout one milo of pioneer'- 
tng work, however, would U3itiiil«l. Tor the rcat, tin? exkiing enri* 
luatls, pii Akswrina and Bdtharla. lo miles in all iti lljc Rwhaudar 
docks, are in lojerably good condition. 

Front tJjF site in-st mcntuieiHl. few abiiut five Itirlonp iti a WN\V', 
tlirortkin, (bit i»Iop» ol the wc^tuKKii sonilictn spru of Milak Dhilr are 
apjiruiKhaUr by old iind now but Jittlc u,*icd cart-tneks^. IlugF, vxiv 
rniiyh and greatly Wcatlicncd boidders, fonn a deep taitis of drift ntateiiid 
over this gimind, which canaoi I hcrffwrft be recoutTnendud ftw ipiarryinj; 
opciations ; bnt at s spot 1 1 ntdos ESK, of the vllbgo of GudluJm the 
extrenic end of a SW, spur from M-'flak Dltdr, pjcites dovi'itvKitd t {trough 
the heft of funglc- to ttw plain, forming a bold rilge^ close by an nli) cati- 
inicb to CfOdlidiia, wliKTe a good i{iu»Ty couJd be npetiiai al umll cost. 
Tfie rock consists of a cLiarse-graincd Iwown-grey gratiopJiyrt, exhihttiitg 
niijnergus miatoMlJc spores «r raviiies, but k so fniciiHtJj lougli and 
strong, even wlion con-viiirruJiIy weatltLied. tlwit only small suunpics 
Oiuld be iletaclieil witli.lniavy sM|j; luuntnc-is. This stone ought to fqr- 
nisli ideal material ftw dock-wttrk and harbotu constrnctkKi. wlwie effect 
Uat rosistance to intense crushing forec and impucts is a «i«e ytoi now. 

Tllu flat coutrtiysidc oitetTEtting, from the base of ^dhik Uhilr 
to the vSlage of Godhiiita is more or less encrusted with deposits of 
foaiw mUiolite, and at phioea. with ils tutderlying cotiglomemk base, 
width often attains to corsideiublo tJiicknesses, and Iks tlitisetly Upon 
the hypab>'^ rocks of the fiirda Hills and Uieu- spun and oiillim, or 
upon tlie oilier aciies oi bcddod-lavas wtikli cttitstiiiite the tiutk of tin 
■iiirface lands in itie I*rovince of Ksttlddwir. 

The inlUulitc deposits, with but sundry tsokied exceptions, mil down 
to piucticttUy a niiar emst on tlw; route front Godhdiia, riJ Katwdtio 
to B.-il£harlii. As already observed, *>ti approodiing Bdkharta fr«nj Uir* 
nortli, the grotuid grows fjuiic rod ; $o that on the 13th. a special 
cxaxninatiofl oi iJw N. end of flu; vilk^e was made. It was loutid tlut 
the thin layer of tniUolite-base co;ii|iact canglomenati! and its dcopcr 
beds «f rubWy roBglomcrate witJ) iaicrite incltBfcjiis, wliiqb wfrouoiocl 
ou the south side <if the villn^, gradually dwinillj?d down un proceeding 
northward Mid wcstviard. Ai kbout 150 yards M, ol BsSkhaita tliero 
ts a deep stone-iiiud wcll-almft. with ft# water-level at a depth of about 
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35 k^u Ju&i above tin. w?itcr4evd ^ nt bhtck « 

ei|5i^3, ivliilii tlie sTirTGiintlios o( a iHifi 

hxy^f of if^sJlilcroiis liratsiajit pmlKibly o( the Dws^rtei eronp ov^iTlymg 
THbbly congforntfrate. wbkb, at places, has entlrelr l«* >»» (rrigiiml 
Character hv being liwWIy improiEnAifd with ihe imn Imui liie TOikr- 
K-ing latcfite anJ il^bri* of latsrlle loi'S ^ be denuded away. The red 
^toiuid is thus fliily apimteBily Jatciitlc; but tlirre can be no doubt 
that a cap «( true latmte. still covers. tJw lop ul the bedilcd^lava. j5 
twt uf so Ixftnw, as its. navtaidfxrjshceieil, detliKlctl auiiaec. 

UodwlyittR this suiicTfifiiiJ layer «! pseudoJaiwite, AlmiHpli«ric 
a^ncies have fifrt>’td a curious part i" di»PhTiiH and redepositing 
tile liiiu’ tH ll« e^cposwl miJIoiite and I>wArka lunettuu' crrigtomenito 
in f<iTm ol rtnjgli. thin cakes bisrcalated with marly nwtter and hcavUy 

inrfuctl Di ltti Bccomkry Iroa-oxides. 

Once upon a tiim.-, inm-nilnw were said to isc profitably workod 
in tiB uci^bl»tirhMd ut Bdkharla. AreatigCfflcnts were ibtrL'h>« 
iiiflJe on the 13th instant, to vbit tin? slUs shiniled due W. ni tla- 
viILi(?e. Tlusc werelonud to consist «f numerous .winJi pits. rjjcU Irani 
four to six i«rt in dutncter. sunk tuiphacird to varying ilcptlw in tlie 
laterifwd soil, but now mostly filled up by the vlllagCR ^^ubtJes* 
for fear of accidenls to cattle. 

It was ioiuid tiuil the surface of the ground wmmences to graw* 
dislinctti^ blerfticat about | tnifc due W, nf BAkhiida. and tiint traces 
ol red earili connected t his graund intermit ten tly wiili tlw taierfie at 
tin- north end of tlie silbeb. TIb laterflic regifui practically extends in 
form of a very low bill about s mil» long and nearly I mile wide ul its 
broailai port, from IL to W. It t1w:i» spimuk luirtlivranl ant! moMy 
watwiud, lor about J mile, pcist the pesuadtatwl villas iil SimAflt; aiuJ 
rviJoitly reptcscnis- tin* donuiicd Interbed cap ot an dongatrsl narrow 
nog-baefooi rklt{« of bedilMl lava,formerly siipporttne retrituintsof ftw Arka 
limcjiioite* and nilliulite conglotucrates. both holding abmubni Khhics 
and trngns.'Ula ol latwilc. Tlusc ctinglwncmiES. licavUy impiusnatcd 
with tht imn Horn thi: tatcrUe. couplctl wiili tlic luiderfy’ing latcrrtt 
Itseli, which appears to hr rfeli m seiwrat’ions, by nwtachemic reactions* 
ot irnu^re ol cxrxlli'nt nuality. loitneil ttic nmlerial from wbkli the 
natives ol nearly 0 centiiiy gone by. kept Hjcir smtrUiiiflS actively buiy. 

Tlic liigh-roud (calling nofthwanl (r«n fAirlmndar fity. uid Dci*Am 
tt, BItArwAra. runs post, slightly lf» the east of I to.- villa^* of Stoiinl. 
and on the side of tfie liighway at this part there b w conspH-no® Ltindu 
shrim* called ll« Bdb^desliwar Mondir. Alinul isfJO or w SE 


MaRRATI'V’E Rekjst 


m 


oi ihr. Manilir. n -io I«t deep well-sJiaft, ebows 9 superfieial ervst n( 
iMerite passing dowTiifc'ard directly intu decay'd! bedded lava. To t|)o 
W, of (Ilia wdJ, in ilw direction of tbe viGag?? of Snadnl.a small efevadon 
•lepositcd on a base of laieflte and bwtikU-lava, Jiai» been portiaily exca¬ 
vated Ttmil the exposure dvtws thtr lied!! of Gdj lunonitie limr^tonc 
■Old conglomeTUtes hum which fossil corals were obiainedt as well 
j tew shell* of Peem, charartrrisfk (if tJttj lidrizun m which tliey wen* 
found 

From Smini tfic wesiwoid course was LaJien [nr iibuiit a mile to 
tlw parched alluviutu at tlie cxircnre £E, end uf llw greaL Or or Marsh, 
which extends in a north-waiwaid dinction for nowlysi* miles. Taking 
ft NW. course over tld* paihli^ waste of si anted (jiaar-giwtntl for f 
raite^ now b an arid state, a narrow, tow ebsatbo, about i niile in length, 
and liendmR fnan SSE, to NNW., wt» tkscried. vkinbig a pari of the 
frijr-proper an its westward aspect, and bounded h>- a strip of cull i vatw! 
land cm its eastern and nortlieni margins. This emincoce, called Ulnhln 
Tthiir, tt'as found 10 be capped by thin beds of oMiqudy bimiii.itcif limo' 
stone, exhibiting culuurs varying from white and buff to brown, deep- 
purple and blackiab tnics. It conabts of a coarse, sandy and gritty 
linwslone, whicli, at its nortUecn end (iverlhis beds of unmistakable 
Gii linitmitic liniesiancof tbo Pindilmlite typc.bnl too poorly ik-vclopcd 
to be of tniieb commercial viduc. 

The Ger or brackhdi waste eJterttttlie prlblly over tin* abnwe- 
notcrl low-lying fonnatfoas during the mnnsouti. leaving it UiureaileT 
in the condition uf a barren areo, which stretched X, 

Qjnd XE lor about a mile in tlie rltrectlnn ol ilie streiun to tlic Immediate 
S. of the village of Bhdrwtlia. At ils soTithrrn boundary', this barren 
ptam of alluvium is cut off effectually from t)ie mam (tcr of swamity 
land, by a high ridge. {83 Jeet above the sea-lev« 1 . 1 —which rsms from 
ESE. to WX\V. for alnfut 5 turtougs; and calls (or special notice m tlia 
pbtee. by ivasun of its iinitpie development Of oniEtmental limpnitic 
Ibnintcmr, which *bn|i here le specified ds filuSrvvdralHe.'" The rklge, 
iti tlw futm of diamded fuUocks oa thrir eastward aspect, fornis a leval 
plateau at tlifi top, wbkli » nearly j lurl«ig?« wide at its brwnhst purl, 
and <mr]m>ks the G«r or^BniukisIi-niiush uti it? wt^stertt side. On tlie 
(Bvel of the marsh the lOck appeaTS to be composetl of a fialc yellow, 
Itoy.conglomemle, soft and sotnewliiit friable, overlaid by iliin beds 
uf compoct limanitlc Imicstone holding angular and rounckd fragments 
ofMcritc. SupcTpooed thorc comes a scries of beds of eartlily. limy 
ronglomcrates.aficmatingwitli beds of liard compact limonitic Itmofone, 
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nvailal)!e in Tarjje sbhs of Irom a fwr inches to over & (oot tn Ihictaim. 
Ths*^ cOTStitntc, tlie ncwljr-nflmcd Bti^rwJraliic-ty|5e, wtik-h fUffcj* 
from iJie l^dicUite-tyiKi of limoniiie limestone, m thal it ns^iuites a 
uniform, fresh-looking, ekep cinnamon cojniir, free fmm black spote or 
bJembljM Df any Idini. Wllh carelul ttianipulation n wry eonaidcrahlf- 
yield of this rlestrahw ojuntiwnlal sUmm? '"ifibl be resciKfd from tliia 

original sit*; bit( it would be premature tl not impossitfic to ji^ki 
largo and conttnntnJit Kup^ilNes, as it ts ttoU-knoHii tbat Una* lenticular 
tkpoaits ate apt to be local and to vaty Iwili in textam ttnd quantity 
iviifib very' limitL-d lionntkrks. sumo it b ovoro than proUiWo that 
they me of the uauire of catnarine or sub-estiiarine sedinjrata. 

From Uifi BliarwAniUie site, a Imvsr® of jtffll afwui on* mik* XE. 
brings one to tfir foul of tlbc fairly wide riwf which debowcljss wwtwiiTil 
at tln‘ Ger, ami wends its 5cr|]entinona way ESE. for arTtiiles, lo gia- 
dually diniintsh tn IfKTilimBisitms of a stmim and turn ESE. for aunt to 
4 miles to be identUk’d at Its source, as Alaswdnu JUir. Tbb rmrr, 
for van'l ol a local name at Blidrw&ra. filmU tlwrofore be caTlwl the 
Aliisw^nu Vokalft. Its bed at tfi* ford, f mil* SW. of BIliirwSra. norv 
almost completelv dry, lan scarcely fail to attract tlie iiicniinn of ilie 
mwt cafiuul obsen-er. !l is coti^iittited by of iirighl-vvUow UmomUi: 
linKstOde, «™1«1 to reveal m tclkl tin* remains ol idnecly crotvdcil 
iHtintitol corals ol a greyisli-whiie In*, anti mwluubicdly represent'- 
a Tidily corallifcrous i«nc, co-extensive with tli* base of tlw* Blidm-dralire 
serhis of 04} iMioccJic) tkynsits, 

TIh: coral zone is dnwUy overlaid by a dark-bnm-n vtxy sandy and 
gritty Conglomerate, which can b* traced to gradually nter@J In to Lliin 
bci]» of djjindHl miltoUlc, wdikh cap the jo feet warp «! tlw AlttSwAna 
Vokak. and fonn the sypecficial faundiitiims ol tlie lar^- vUlsgt ol 
Bhdrwdra. 

From Bliii-wjira ila! rctuni iouroey to ih* camp at Biltharlii, was 
taken for a cmsple nl miles ESE- ototig a tortianis cart-track, more or 
less following titt north bonk ol tfu; Muswrlnii \^okala. and, for the most 
port over rough mllkiliU- ground, up to lltt old site ol tli* dcairted nllagc 
of Kangpur. Here tht bed nf tl-- ti%tr, nearly dry-, was crossed, and 
the jmuTiw continued SE. along a tuirly good carl track leading to 
tiortU side of BdkLaila.—an additional distanct of mlbs. It was ob- 

wtvmI that Hm; surface of Ifae grouml tm approocliing JMkliaila from the 
NW gradually tosL its imlioHticcJuiracter, imd the presence <ri an ntion- 
dooed wcU-sh^lt ™ the roadakle, | mile MMV. of the village sliimed 
an outcrop of a n.invw dyke ol intensely black atid exceedingly dense 
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basolt. bfarfn* iinmistataWe evidtiwe ot Uic onicpop of bedded lavas 
of the Dcecnn-Trap 

It was ihsrndart resoh^d, that upon WiP earliest opportunity, tli* 
outcropping areas «f the local Iwilrted-latas slxvultl Iv carefully noted, 
and oEcocdinBly, on tlw iTth jfifitunt. a tni%T!»5c <rf tlte NW. te^r^ ad- 
joiidug the ifilhipc wrw duly mock Tl was discovered tliat prtwlicalJy 
the whole D( tic hind lyinp in ilie NW, qnadmnt ftw a wdina of lidly 
ooemik from the centre ol Bslkhada. consists of 'regtir' tail with a 
small projairiion nf calcareous nrnticf ; and that tlicsrjil otiwiics a s'wy 
d«p luycT of sulftrjil, r-omposifd oi beds of amyRdaloidal and compact 
lavas Ubctatly inii-rtvctrd hy IxuJt tvuk and naiTow dykes and ™na 
of iWnw basalt of ctsuemixwaneoia origin. i>.. ol d"! liedded-lava 
period (Cretaceous). 

A series tii wtll-sijafts that were tKamintal. wnro (niind lo mImw the 
yirc^ijice of H dyke ol «oinr Jb feet In width. cutUng wrtically tlnreugli 
tltt? brtltksl-lttvas fitan EXli. to WSVV., and iravming tbc comitrysldt 
for more than a ml Ip abovn-(ji'ound at a distincc o f 1 milfl NT'V, by 
WNW. ol BdklwtU. The t»iJ. Etihsoil and partiany decayed aroyg' 
doJoidut liiva, picrcc«l by the mwfu enduring bosall of the dyke, yielded 
an mopk supply of Iresh potable water »t a ikplli of tdaout 30 feet, 
wiicre it is nresgraed. iIk- compact layer Of tip bcddtd-Iava was Hnmm- 
tc«d. All isolated wtjU^teili. sitnatcd 1 tolk XXW, of Bikhmia. thuwtd 
a rhiH supcrhidal curst <d miUnlitCi succeeded by derw}^ and tlicn by 
fresh amygdnloidal lava to a depth of ts feot. wlnm water was ttacl«d 
upon touching the practicallv' impervioiw compact amt of the lavn. 

The spotimCTis cdllei ini and regtsicred during the cuTtwtt monOi 
op to the ITfh instant are as follows 



toml 

5^0*1 


Looiliir RiiWAiU 



djlbc u 

Xf>. {>8 

^sDnnLi. HJiAfWiirh E^Uir. 5 lav^ 
PiE [if XiiE Hi iEfluitTrio 


ise 

tfink tjirj Ciftift*- 

with KtvtHlth, ifwy. 
pfpdtirlt 

frvti4lfly i^lhn iNatilebr* 

Cn^ i!E*f now 

«J ik Ci| l^K^hlJjlPTI 


m 

fiipy QwiE^fiAiftr SWimn 4ex- 
|.uc«1 mini ivugh 

Dhdts S iP>m 

ito. < ETmUnrra 

Hrlpjb# hmAvmy. 
















hrt 


EcqKOOPC Geology of Pobbaxdah State 


! 

B«^-| 

f 

it0. 

*-tM!» 

J15 |c 

.iMMa 

(» I 


im ( 

ifl-n-ifi 

Ul ( 

12 e.II- ]J} 

132 9 


133 '1 

12-1 l-U 

124 < 

I2-1J-1S 

I3a ( 

is-ii-rji 

139 1 

ia4i-i& 

I2T 

13-tl-1« 

123 

12-11-19 

132 

1^11-19 

140 ' 

19-11-19 

Ul 


MS 

U-lMfi 

142 


FFt^TlMlCfflll Ki(W^ 




SnifACir 4 !^ In- ^ E 

•kle vf E^itbktk Vilkitf. 


■l> ffigtoiiMt mto|a lo 41 rt. or mon^kUndirrljUif 

tCbaoR^ipniLry). 


wf^Simwn Gnttol^yrr. MeJJ 
tuD^tQitmvd. V^ todi^nvm 
mrbtiii Ftiiv kiip^ 

IWk'Vwbi^ Aftnil 

ftfr o a m i In W4 of bilt-^f^wm 


Vofj liKf^ uul f^ltfy 

loogh. 

Vorj frwth BUtl toiler tibod 


WatmirJ *k>(i9 dI iwiitor ptit of 
llbiri iibpiii >1 m. 
by EN£. ot IUkb*rhi. 

BnI oI Ain«ii 4 u JkU, uo S. uil« 
ol S, ■jiiir of BlAkk dW. 

‘ptir of tvbkr 
N fWror isL 


cult to trit^ iMjr- 

luMiauftfi 

Bfovn^y €1111015- ,., - 
fnEcnm^ly 1 m™ loa too^n . 
far ^fooa Qamtty imt mM wt 
tEkjciu 


dicrup of BhIa- 




po*4i. Liny ind Fcrri^oiv- 
UUrrUo idJ UtotM Gmido 


Itidm-W Inforltii# 


COrtgloincntJO cf miio 

mharn. 

Lniniird MUloBto «h 

^ lfoat*inlH« " Site 

Lni9tfiP«RrDiri)lTiiinK fftouitd 


LoenUt^r io 4 EeuLiffa. 


loo ydi. KW^ of SfcrwjittI Wiw. 
If. itmc of M^lik tlh4r» 

m Iwio of 1 m fcwur^ ^.W. jOcipa 
cij H^hk Bkif- uiio ilti Cof 
a| 4 |ianTfip«. 

AliUk l«t 4 t, 

1} mllM i8K of Oodk^x. 


^sri4«? Ulr.f|(tt 4 . 

CoBikuDenU^. Sf- end fd 

Uk^ 

Bciwoett liSnuul 1^- 


Vtvitriyiixji 13(111 fUkhiiria, wl 
13 T, iboai ^ of 

VlUl®?. 

Biuiicir, aOD I'd!. aX iMkiuk. 
-I EAlk dw W^«r 


giiiiafi ilfj^ ' Ortnriyki^ 1-M. 

Smllt* W. ijy WNW, J B*. 
khftrla 

















Katoauve RfPOHi 


tvli 


Du* 






in-n 4^ 

16- 11-Tfi 

17 - 1UIB 

n-n-?a 


144 

14 A 

U7 

141 ^ 

im 

1S1 

IW 




tAipHriibfiJ tWpiti 4 iJiJJ*l'' Mllfcw- 
tiie«biiiD* 


Bljuntir. 


tlij Lilumibte''UBO(«ilD (tomjStmr *llr •* IM. 
CoQgliaiiirailr. 


i^vificdiAj Niiu# 


Uid Birnurk*^ 


Ww ImU'itm ul 311 H. ^It 
wett. iOO jtli. #?£. «f Bil»- 
SlftnitifV^ <**■ WNW, «J 
MklMflii. 

^1# ii M3. 


lUUy Ud^ritm 


ttefli MtjJ Ptafjifc-^’m 

ibe DTtjfc*Orwii|* 


OitTiylnttLiMrflk*’ nt IMCh tndi *niJ 
Of^rbtniini Oil Um^mn^ 
KF roM of UhAf. If «, 
SWr hy 8SW- of Bh*ni*ro. 

dinditptyp*. J«®ah.ihhrlf. ’ lindlMfiSW.Ml Bh*rw». 


(Stj; 



it<m<i «iA(- 
uniffirA, 


OmIltrtimM, tM| 

UiTBCftoliP. 

IfiUirfHo-bw f^gffTAaimlc. 

I |4qcp»%£A4&k Tl^npfs BWilV^ Kmtow 
Jykp tlmiogh Md-C fiT*. 


4i 111. aW.ol BhiLnn4rtl,S5 ft. 
JWg., WNW, to EKE, fwr 
) toil.? fcHBTiuttmd <i(**w 
Afu) BqQ^onifmXcp^ 

^ i>r Alwvdna Vf.ta1«i.| 

BW. ii< RW«*«- 

tffilM^Ulltelrunirlfinll 1**' 

AbuiilMnS mn^hiilt. I nih 

iVKW.idMblMtlt 


Pnp.ht»ck Don-r IIomII. tU 

11^, («ilcr6pp»Jig DjrJp? by WJfW. H BiWiifl#.. 

Amj^iMdUl ospow) **^*’'(^^**f 


From thi‘ forrp»W woitis it wiU bt ^thcitd tlial. Irom Bikliatb 
« a ttaitJt? tlK cntirtr cmmtrysick. iat i nwJim oi ovw 4 mWcs t" «■= 
W W * N£-. E., SE. and S.. has b«n folly inwstiealftl. thereby 
to^g^y the S\V\ and a portion of il» N. aras 10 I* 

It wos therefoTO anaugwl to eovcr the Rrciiind to tim N. ^ tl« 
during the itmoval of the camp to the hiU-aide hamlet at Godhina • M 
that at dawn of day on Sumhiy, U» art instant, were rtiwls, ajJd 
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N3ni hy iht jieamr ^sirt^mite to Godhdna where tbe.v dxUy ariivetl at 
mtiltiDv. li was grywinip dusk, howexw. bGlonj i)ie c^wnnp cotUrf lie 
pit rl led and njntni^ Tiir wTirk, aa accdunt cif llui diifjctllty exptri- 
enwd in wcuritig labour, 

Ot6r.rvatioiLr durine ttie travnitjc! (mm IMkIurla nortltwwl showed 
thal the wtuile oE tlie graimd niilii KW, aiid VV,^ cmislindnl 

liy otitttoii7ri]i({, ulntosl tiun^^inlaUy dispc^eil tied!] nf bve^ inter^^ctnl 
freely hy dykes and yf ct*JiTPtopf?rane«^x^* niul eccashmally l>y 

Inrpr dykes id ba^ilt n’t later+ {probably Eocene^ origmp for fi dfetance 
nf about Westward, the beJded-lavrt^ aie euppeit hy 

wtdle ea&tuard, they art thinly cnistcd over by dspQsii& nj mdiafjte and 
iii[L1i>]]le-«onglonieritL\ whwli mcrease mpidiy m thiekness lo attain 
I tiiiir^nmKiiDUiii i>l divvclypncait, in tlie ttradle of I lie iJajtia Rroup of 
hiJl-. 

At A distaniP uf nearly il tnilrs N\V, hy XW.of Bdldiati:!, the 
eriHsitii^ of tile now -immiwlial aiteniiatetl Ahuw^iut Vokala. rev^aU a 
thin sfiatoiil deposit ul com pad milioUte^lii>]e crorifdntnemte 
dircrtly upon th#' cknuikrl and deeply-weaiJiered ftovi-» ut beilikii-kvti, 
Af othor adfacfTif esp^mes however, the compact slabs <\\ ndlinlLte 
ceaghnnemie, show seviTaJ feel of earthy and limy S4>fl cnfiglameralCj 
with larcfo fraipnents of both miiiolitcand volcanic rock unbixidrd thereiJi* 
intervening. 

Pursuing ihe cart-imck, NW, by NK\V, und suTa-vin^^ NA\'_ Ifir 
anuiliKiiT mlfc. a now mM villaisd calliHl Berdn, Sihowed exp^iitres of a 
rubbjy mn) cnncrvtiwuiry miUolitfr'base rrsting upon dccaynl bt««U1id 
bvu; nnii, with Enil sliglit vaiiations, a similar stmelnre of the super- 
bcifld gnmnd appearetl tu pre^^iL all along tlie verj- Bat plain toi a couple 
fnlli> nrarly dur N\ lo the vilag^ of W^hhora. 

At W^rhhoni itself, Iho bedded-lavn, loses its emst of milioiite 
so that a good regui-wil. improved by liioy drdt from the highct Eying 
deposits of miliolite,—around and about—:,is a^*aifn!>Je by localagriiniE- 
turists, right aivay easlward for about i} miEe^ on the roolL- to Iftiktri, 
A 30 feet deep well-Shalt, tniduay between WdcJiiiom ami Khbitrfp shovra 
fidly 15 {eel o( imd subsoih above tlu* of bva. Ai Khbtn liir 
stream which Qow^ ^Tstw'ard uia Wachtioraaiirl Eigwadar tottue NH.and 
of ibt: Great Ger, nearly 6 miti» away, ivickn;^ emt into a kind ol lacustrinu 
vuUey where many \Vild (PAnmt^ fluiiri^b by thn 

shle of ponds luff ol water, when al] even the streams lie dry 

and parclNTd. This expansion Iroin a hiU-ied drainage soiurce ts caltod 
tlie Paiario Vokahi; while the eminence on its soutliem bank on a level 
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willi tli< vUIdgp ffi pkftod by a wcU-sliaN, at the W. *;fnl of tlit vjlluj^ 
whklt sh*wf bencalli. ft Si^anty soil, about 5 /trof of comiact ctasu** mllio- 
littr, oviirK'itiiJ 10 feet oi wrthy and iimy miJwIUir-cfflielottiDiatt. wtiicli. 
in its mm* teals upon a surface of dtnnictiti] aoirt somcwtiat di'cayed bedded- 
lai-'A. 

NotfUng rtf Tiotf rtniitins to U? msordiHl conewning tiw ycolu^d 
struciarc of ilit emrotryside lying to tl«e E. of KhUtrL for the J milH 
between tfie ktter and Gudhlija. «vc lltal the inilioljte deposits grow 
riifulJy deeper nt the surface ort approaching tlw higher alllimlro wfiidi 
eultniiiaie in the ctudlc of tfic lullsscarcely one mih' to Uw E. of GodhdnJt. 
a llUle bej-fflui which the limestone dejHislts cottiB to an abrupt 

lindt. 

On tlM western (Htfshirts of the S'illagc of (lotlhiins, there is a Jargi> 
turavily lined well, tlitwu to the UNitcr levd of which a llight of stooe* 
step# fonrnrly led, but were afivrwattls ciil ufl ftu«u Urn shaft ot tfio 
well In* ft very thick wtUl of masonry, on account o( tfiv siibstna-tiife 
ul ilreVo^iL which, revtafed l»y tlw ftforesaid stoni-siieps, cut down 
tlirougU the - living-rock “ slwnre the follotrlng p>cii1iaritie* 
fturhice ul tl«.’ fjround consists of thick bin fissile beds of tlie miliollie- 
base, rapaWc of being cxlTUCted in slabs of large d^ttwnsro^^ tml tendrird 

cofti^ in trxUtrebynunwroiKCorapatntiwIy fira™ (d elastic •«- 

dn itrobobly doivid Itum Uw? wearing down ol l)>T3abp4aJ and fioBtWy 
o| vulcanir t«U. But. inunrdiatcly undorlmg these cotupMit 
liuds, tlim » found to he H very thifk deposit of rtibbiy miliolite of \-ery 
tlens^ tcKtiirc. and ol u ruddy-hiifl colour, composwl of enm^ratvd and 
brick-likc nr shotoH tilths. I«*wJy l«fhl together wiili earthy and Lroy 
imtter. presmiiablv rlcpcstt«l by (Kicotating carbonated waiers irom 
above. This unstaWp stratum, which is esposcd by the eacavated 
stere to U depth o! more than ten feet, nstiumUy gim way when bored 
througb. «• that tiii walk 01 tk- well^haft had tci be supiKirtcsl by lliick 
ntaaonry down to ilic water-level. The nat«i»; ol tlw: rock underlying 
ihp milkdile, cannot, in tlie absence ol reliohle tami»!t’s takirn at liw 
time oi excasTitlnn. be spedSed. until the ;rain«lktejy omlying nuiiertal 
has been micriticopkally tjuimincd- It om then, ol course, bo rleter- 
mioi'd with certitude, wlwlhcr the mniolitc-b!e;e r»ls upon a vuk^ic 
or ft hypobA-ssal foraidatton. by llw presificcof a predominance ol jartidKi 
ol ^ Tticksi ibc i>r 

gftUJo^ihvTH^ grotrti 
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Cainp>Station VIL GodiiaDB. 

iV, OtifyhtJts ^ ViUagf^ 

T KNT 3 WERE PITCHED under ibe sha<lc oi a T>i|»l Trcr. Fifia 
Tfi^a, m a quiet spot about 200 yaids W. of Uie viUago of 
(kxlhina on th* ewninf; oi tlie zisf InstaJit, aritL Ulr tnUini'ing 
day was de't'Oted to taking Jora! obscrviitkins, ovcrhaujiiig sitid ixickine 
speciCKiis and making neensar}' aRungementii for work in the D«igh- 
iHHtrhnod. 

GotUidna villsgr in favuuftibiy ssittmtoil but one miN: distant Jrom 
the base of Ike great wmtwanl group of hiils centered afoiuul KAJai 
Dungiir and its ntonwons jrnportani spore and iietlifT hllla or rklges, 
which atlord snttable sites for the extraction of economir sttKivs in a 
vnnety of desirable textates and coTours. 

The milioiiie deposits at the vlUage jtseff, are denmirel pniciicaliy 
to Uietr wry lasr. as insta^{^ed by f lie wINtHfu adjoining and in the 
tmnjcdiaie neighbourIniod of thr canip; wbwe, ii]iQn investigaticin it 
was found iliat the iiimrstone, nutnGtiines horiiontqJty ami at otlicre 
db)i<]iicly tnminateil, ties directly upon the hcdded'tnvas (d ifie tteccan- 
Trap Series, On apprcanliiiig the southern spurs of Mdhk Dungar, t 
mile ESE.of Godjiina. the miliofitc increases in thtfrkroxtti imptoi'es 
in qnalhy, being left in rdief at interval to form clongiiti'd mounds. 
Tile atone is of compact and fine texture and of n firah ple-bnil rolour; 
but b inefiaed to fracture into skills of fj to 3 incites in thickness, rather 
than into bloeta suitable for the building of dtreliing-houses. Due E, 
of ilw viDage, tJie mdfc nf tlie biUs (wscmies deficient, so tliat «h** milioUtc 
decreases proportionately in thickness alt along iJie Hank of tiic norib- 
wantly trending netlier ridgp, wbick rends out sundry short a-wtwatiJ 
spore divided by drainages hasms. which cmpiy tlieij watcre towaids 
Godhdna, when? a high flam has been btiiU to foon an arc at tliu K\V, 
of the village, 3 furlmigsin length, to serve as a riser vnlr. now- diy, catted 
ihfl HinktUar Talav, 

Qiuirying operafitios for miliolite, along the wlioie of tfic west ward 
a)op« ol the nether Nv and & ridge o( MHlak Dtmgar, practically two 
miles-, would Iw but of little avail, except, of courre, lU^itUorily for local 
uccds, InihMsl, upon reaching the litncstone-bmit. i| miles ME. of 
Uodhdiia, the surface of the ground bordering Ihc bonks of llic emerging 
stream from Stj Jhjir (No. i), the milioHtc base is exposed to the lonn 
ol stone crowded with grains and fragments ot lijTSilq.'saal rock; b«l. 
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iipou continuing e-wtiinira, atong llii‘ base nJ tlic sJftpa and spnis Jfwn 
the nnnJierti end of tltc Haiftk m.i^ive, lo ll*; botuidurs* of the Slate at 
Vandltm the superior tenacf* of iJw milioliic arv Mt intact for a 

c<»ttiiienible thk:k™3». amouMting mughty to iiwre than jo feel at 
Vandlua JliAr. and may thcrefon: te Teglsttred aa a suitable *itv for 
future r!^icavation» if itcsincd. 

Tlie foree'tt^S t>b 5 er''Uiions wtc rceonied during successive jwimcja 
taken nwiiily on h«»l j and, when n-ailaWe^ by tiding in gluirty and 
bollDck-carl. oi» the aisl, ijnl ajul 35th instant respectively. 

It now nitnahts to report iw thiiaii, upon the results ot tfiose tra- 
vi;rsefi with refrretiw to the liUtietto unexamiiicd economic products 
of the mountain massive, as follows ; 

ptelnming to the sou there sfHirs of Mdluk Duegar ESE. by SE. Of 
CcalliAno. the disused cirtdmck one mile from tl» vifinge and ificnoe 
fur liaff-a-milO' thmiiKli the belt ofsctnli, (Godiliita Stiite-Junglie Reserve), 
was Julioweil to the N W slope "1 a ouall spur, calkrl niireti DfiAr. wlik-b 
juts s\V. from ihc main fmdy nt the ridp? Ithorto Dhiihhu. NumewB 
tnige '.phertiida of severely weathered rock erewn the summit of ihb 
eminence, whkli is approacluiblc by coits at its and afloreJs a 

fuiriy Rtawl she for excavatloii hv blasting. The rock la see mtenselv 
hard and totiglc, that milv small fragments of straiewliat weatlccrwl 
roavrrial oonld be delacl^l with great dlHimiliy l>y sfedee-lwm- 

cm examinatiun, apednwns wvre fmmtl to ealiilitl the exltaordmiiry j 
and, m gmnophyrea. uniquo stroctum knowi to pelrologisfs as wCiewitf, 
whicli first disccivvneri in tlw ball nfwrite or eorehe of Cur<ka, called 
napolermitc in honour of the Great Emperor, but lias siiiw: bewn (oiirid 
tn occur f(i Ollier roda and nnrably in teriain of the gratiilrts Of Swttkn 
:ind tlrt‘ nortb-wc^t ol Ireland, The rock fa nf n greyish colour, and. 
to the mkrcl-cye slotwa tolombly lartfc crvrtals nt white felspar, enth 
s,mounded bv a rkep-borrlfi «£ bLiefcfah ratliallj^llspwwd needles of 
probablv pj-roxerit ; *0 »!«** Hw fractured surt[ief wtls to mind the 
^ppct nj M sefemdermfc fiJtsU c:oral. and, Wbei. piiliabcKl, ivotihl yiuhl 
fftw cmrnnwntal stone of Striking twli vidua lily, worthy c>f soun? special 
d«ipnaluin. wfiich shall he gbvm. s« soon as the lexture bat lieeu resolved 
and its miiwral constituents detcrmint-il uruh-r the mfaroicope, 

.4bi)ul Juo vards N of tin: abovc’noled site, ifw ilOfie ol Dhofio 
Uhubho slidves down on to the plum below* allowing tin; trwfwatcd 
rmds of its hogc eollmmia as a bare face of solid stone, whkh would in* 
stsntlvyicWn mperahuudance of InsL, smmd material tl slmltcredby 
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Com&I) TViivder, Dyiiiimit*?, Ripixiog JUnttiaaitc or tjtlitT ponX'rful i:s- 
plosive, riiis fdck iia^ bc£a pTO\"isSonftIly negistercrl u* it Jiglitin^y 
mtaroUtk gjunophyir. wad h i?Xf.epticitijdly and hard as 
nm) iiu pdccnruntinrlatEon tm the o| ami ^ilabiJity for 

dcK^h-^nrk and road mginiwng nptraibrta pturrally, <ttlm ili^iTi tlmi 
whirh 4 fitir friaJ woiUd serve to filkii, 

J\isain|r onwaixl and norihwajrd olorijs the bqse ot (he Imig net lier 
rii)^ of JlAiik Dungar. obs^fTMitions sfiow a d^sep gwtly called ihr* 
liawali i} nihk£ due E. e-f Gudhdfta^ wlikh takes or^gio at tlio 

heights oi a SW, trentling spur, the bummit of whkh is rEwket]; hy up- 

st£U)dkig coluiims of rock, locally knowii as Galii Pit Dhsr. Wwlway 
oil tlM! slope a scar w t!« hllNIdo is laul baro by a caniiadc dtirhig tlie 
fairty^Asem^ which cxlirhitsa t^^al cohummr jojtiiiiig o{ the rtick. 
Uimt down (!r gtiUy grog’s cLn^p and witk, and olTers an iidmirahb 
site for qua frying: but tlir iiitervoiittg space iletisoly iivergnim rdth 
tnnglc-scrLib. and ihi^ !$tecp and my ruggtd name of the gromd btdore 
the phm witli Its cait-tracks cctn be reached, tenders it, for the time 
beings aJmu&t tnacces^iblc^ ?3<?vertJiDlcss, m antiei|)ation cif future 
ttcvelopuicntd, it may be recorded tJwt ncu only docs on abundanct: of 

unifcimi material obi a in, but ti m e tlie roc k is capable oi L»eln^ readily 

extracted m blocks ol any desired dimrjiskms for gcrteniJ boiiMin^ pur¬ 
poses, wliik the tvoshigt! eould be profitably utilised as liigh-gnuk* roail 
metal, 

l=^trnbgicaUy, the atone Itas bepii regi3ter«l a^ a 
stttmg and hard, traehytoid, light-grey granupliyre^ Whik th^ btilk 
the material ecinlortn& to iIiIa i^pedfkatjon, it otuerved that then! 
is a teniknry m the moss U* run into segrefi^tion veins imd patchL^s oE 
ipiite m coam diofttokl character, b whkh large and weUdoirued idiu^ 
rnorphic crystals are developed. Sampks wen? accordingly scented 
for Ltbaratocy e^amuiutionp 

Anntlicx, bid nonh-trending spur from Gobi Pir Bhdr, extends, like 
a hiiRc creiccntic roiup^rt lor ficariy half-^-milc forming tlic summit 
and skies of a steep filotie, crowilled by coltmtnai and spliEtoidhl 
dctaohe^l Ixnjldcjrs, wliLcb^ ai a luvoucibly sbcdieTcd purt^ one mtmuUy 
arnutged to conceal a. ipoat hollow^ space. In which it is nrmouml that 
outlaid funncrly took tempofary^ refuge. This Oriciital mplku ol tlr 
hunonA ** Slccpiit" Stone in %hc CaiTniguiin Hilh o( *" Bonnie Scothuid/* 
h said to afford ample accommiklaiinn lor 4 scorn tir more uf petsuns 
at 4 time, and l]» entire famatiun lias cottocquctitiy becu called 
Pohdipana Blunt/" or Slcoie-hoUuw WalL 
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Tlip ws^U w sJwpp of fViilfilifxiita Bhmt, rtois iit^ieply down 

lr> U? ba^, wlii:n? many bnmmuc bouklets Irnm tlir bu^'hts almvv, lb 
Scntieml in large juirl small tpWfc Oit* isotid roct itsell admits 

cf l>riihg mdiiy mm^l from ttn: cart-imvemci! |fiiin i>f jungb-gnmi bs 
below, l! IS thusi clenr flml tbm b jK^pe heieabouts, mly <mti mikt 
EJvE of Godhina tor the ex^^vation of tmny qnanie^ Tbe 

stOino beeit registered as a very tongh grey gnniophyre ul rTic^iim 
texture^ obtainable in {jraetically unlnaUjed quantities, nitd suitable 
for aJJ siliaaiiotis whom gmai stitngtii. dtifabiiii.y and an attractive 
appearance are desirabk. 

Quite a nutiitxrr of smiiU ^lljes and runnels dnun ILc surl^icc ol 
ihb extensi^ti exponse of pjfk, x^hkh in reolfty exlifbJis tlie ends o! a 
clt^Jy set sorbs ul gigmitkculuninsciil obl[i|Liely by clouding 
The walera nf these? AlreaniA imiip in be rle^tuiTgc^ Inwards the S end 
id the Hiiikiisar Takv: but the riilge ol rflct cfmuiniiug ti<irthv(*aitt 
grailuaIly slopes down t<i iioriKHilaltty ai alioiit if miles NE, ol €odh^tia« 
to be roniided front the tear by a strcaia^hamiitt firaUetl the Si) Jhjir, 
(the secntid oj this nameji which mns sottth*weT^twaid into the north 
end of tlbi: ffink^j Talav. 

ft has already been observed while referring to the loeal dsTtibulmn 
of the milmlke fle|)OSTis of thiii ntrighbotirhood* thai defy the basclrwini 
licds of that licnes, crowded for tJte mo^t part with small and large frag- 
nwnts of hypabyssal tticlfs, am m evidence at 11 h< etirfaec ui t!te Sii pi^r 
wfuiie it upon the phiio. Aflt-r dti^ii|^ this stream and 

uscending to tl>t beii^iLs ol the spur immedialriy ^ibove it, UicsoMrock 
assumes a very rough, md much wcuthert-d exlericir ami is fooportion- 
aicly difllcuii lo break without tveuujse to hkstiug. Only weathc'red 
samplis could tberefort: be Ewetired^ ^ind iliesc weie irgi^trred asacnatse 
miaioJhk grannpliyte of a hrowu-gmy coloor. It is li%hty {iitibable 
that tlw mtamlitir; spoc«& in the tock^ with thdr hirivstatUms nt free 
cp&irtx cryctab aitd greenish and hrownish decmnpositkKtt profluct^. 
Hie the ti^uh»of meiely superficial chaageSp brought about by the ckcay 
□f tJm kbpathiccrat&dtncntanjid till? nrdepositkm Irom solution of ihe 
secondary silka and ferruginous colouring matter lo partially occupy 
llic vacant spaces. 

Dej^tendblg ffOui tfiis tunincnce, to the lowef levels and loJdng an 
castwanJ coiarse tlirougb derise jungle growilis qn adorpfoijng miholilk 
grnttnd, a disused and wrry rough and niily atrldnick wasi loUuwcd; 
and, cro^ng ihr mviae callixi Mlluk Jhrtjp ilui N^V. idope of the highisst 
snmintt oi Dungut^ found to itse steeply lo its oovvii of am- 
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s|ncitou5 cohunns. To Hh: trmtit'fiiutr: W, <ij this (ofly sututtiH a sccoml 
]ki|[h-tiQt. cunfnsmgly called Mor Qmpa Dunj^r, rtao Its tfss*rr lucad, 
ajid U is docOjilrss due to tile difinfjtcr subsisting betwwn I la- plmkal 
liases of thesii tvrn grmt clcvatkns, tliat the gnat lulldiki: pikef bonidctii 
Bl their joint tias«, exhibits two distinct kinds of stiate. The bulk o| 
IhoL' gigantic Ivnililen at tlw base are nuniftstly ilerivctl from ttie 
cl ins of Uilak ^hdr, and consist oi a complotrly altered stone of a jiale 
drive-coloor motlkd with pate lies ol gti.'eri decnniposition products 
ilK entire texture shovring signs oi teing tJie higidy tnetamarplHisMl 
representative of an originalty coarse gnmophyre Tlxi olher fallen 
filucks, which apparently, were otice tn sifti. near to Uie tnpol Mar CtiUpra 
Dungat, retain their pristine httslmcss. as on htlvivsejy hnrd. Inti hritfk 
ligfil-grey felsite whicfi lireaha with a typical corirltoidal frarrture, and, 
wlien greatly sitnbakml, Ucomes quite ilark, aitnosl purple-bLnck withcnlt 
losing any of iU pfivsicd properties. For llie |in-Knt, neither of iIhim: 
sto«i!& can bif profitahlv itiiltecd, u> it is a matter of iwtne difficnhy lo 
eiiWi aiiptoitch llie site on foot. The lower levels, are deeply covert 
with indiffemit miliolite, whidi supports, a close grumli of si tin ted 
Giun-Aiabic Tnivs, At^da Sfne^at. which at one time weie utilised for 
Intming into choitoaL 

Continuing a eastwiiid coujsf over an ever rising ground of 
deeptmuig deposils of miliotite, fur about five furlong through ihiirk 
jungle growtlu. towimls tJa’ boundary of the State marlucd by iJie deep 
giijjy called Vandhii JhAr, a northwardly trending spur from the high 
ridge of Stili-na-Fani. called Vdsaliyd Dhdr, wtikh stories down tu the 
Hiuthrm bank ol Vandbru jhUi, was next examined Inunicdtately aliuve 
tliP litncstone limit, and found to consht of a v«rv fine imd muformly 
textiirod, inttaisely liard and yet tolerably tough stone of a trinli grey 
colour, practically unhnpaiicd hy laolongcd exposure. Auditing optical 
analysis ht the hihoratory, tins admiiahio stone lias been reghirmt] as 
a grey graoophyiic fclsitr, mid allliough at ptwent >o nrnjntcly if not 
ioacc^iil^y situaim!, oectirs in sofBcfeni abunrloDce lu tnerit speckl 
mention in this ernmcctkin ; as H is anticipated tlmt at some future 
time, wikim tjw deep depusits vf milioltte accutnidaiud m die gor^ til 
Vandhm Jhar are exidoited. this cxcetlent alone, w'hich appemre to be 
exactly suited tu the reituhements of muniunental masnns, will also 
be utilised. 

The bulk of the best milioliie deposits tu Uk emdfr ol Vandhia 
JItnr, Iks welt within die Ikuudatiis of EVirbandar State, and covers 
a subetreuLw urea of about J mile ia dtanietei. Tiavuismg tlas groitnd 
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ttiESii ik-posiis wlikrh lae fctr a tltptb rtf nbout 30 feet by 

uortL 6carp al Vandhn Jltiir, &weTtwun1 coun$« was. taia.’it for if 
iniJcA through NaviioBgar teiril«irj', towflitfs KdgEca. nbcre the botauJary 
ol Pbrbaiidar Sutr vx recrossttf, by Itu? cart-road leadtop almost dite 
W. fur about f mife to the last named village. 

HaJf-a-tnib E. of Kagka. a newly dug wult^halt i*as axamined 
and found to res-sal the following suceeastem of rock»:^ fcet of wff 
and whitisli ntiliotile suhsoif; 10 feet of robHy* Indoialetl, nisict- 
cotoured uiiliolite; 5 fret of compact bJue-UUck basaU of the lieilded- 
lava sttties, Tf* water-level stood al t£ fwt liotn tfai aurhuK, show¬ 
ing a deptli of iWii feet «f water, oojtfng out of tlic arrested Gltrite «t 
llie top of tJii' pmrtioally impervious wwie OJ com pud lava. 

The siifierikjuf mitialite was lomul tn gmetuaUy tfim down towards 
Niigka, wJ«fe e^tposurs were Dhsermd on the Fhalfow seaeped bank-, 
rtf tlje stream, coJted the (frio Vokah at the SE. end ot tlwf vtlfagi-. lip» 
also, the bed o( tlm stream was found to be erosstid by «dyja fjonn 
EKE. to WSW,. of ;in almost homegcncrois tawn-cofcureit rhyolite, 
yielding both smalt as wdI as krge triocK by reason ol their »uh.rer(- 

anguiur joinlmgs, 

SonlLu’arU from X%ka. tlir terliJe TiehK for a ntih; or mom are 
Ufacmlly sirewetf with fiagmetiii of rhj'Olite and oiifkilitc, whib the so if 
ilself, b, fiif tlui most put. ol tfw nnlnre of regur or basic volranic moidd 
deriywf frum iJie miteimtiun of bcfided-lava- The limy constitucnrs 
of tile U)i) are unque^tiunably haccabk- to the \-urying depths of super- 
fiejal depi»tt& rtf mifiolitie j wbik the hcuI volcanic rhyoiites tniist be 
regarded m the light ol drift tnaterial chiefly frwii intrusive dykes and 
ridgrs in the immediate neigiibourhoOlL 

.^t (he small village of BawAWSo, one mik* S, of Kagka whkii N 
irrigated by tJio Miilak Vokala, and for tlie mnnnxEng 11 miles to Godttdas, 
iimrly due S., tJ» groiind btromw Increasingly ikli in I)U,-ic v'olcanic 
soil, from the presciice quite near and occasionally at tk- sariuix of 
bedikd-Javas and their con temporary dyhes. 

SpecmwBs ttilded t» tlw geoftjgiral celJrttbn are ;— 
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sJMck at Godhjin^ and depitchetl by carts along the shorten route 
rid Khisttl suifl ^Vaebbon to the t<nm of Kfiunibhoditr^ wljrtc tliey 
amved at ja-i j p.m„ after a jotnucy of 3f bouts ; bm tents were not 
pitcli«d and arranger] until 5 nm. As most of the ground covered by 
tJjf carts iiad alrcaity been tiavcised, tl)e loute to Eiuittibliicxlar, (aben 
by the Dhrector, 'was. arrangEvt to pass over tntiiirty new greund, iwtlv 
mi foot, (oJfcjws — 


Frorii Crodhsna the northvmnl cart-road was fditjtvwl for about 
I mite, and a protatged halt was called for tint porpnee of exambthijr 
the Reologica! atmetan: ol a long, luw rotge which wqs ascertained to ran 
approsimatrly S. by SSE. to K. by NSW. frani a spot j fraiemgs N£. 
by SSE. oj KJiistri for a distiince of 4! furfunjp. The riUgc is abotii 
I lurJong braul at its S. end, but ^ladnalty diminiisiies in vvidtb os it 
upfiroacljM its N, feitmnntion, Observatians show that the rock of 
this ptominent dyke ewHlsts of an apparently luiiforta-tcxtuiiid. com¬ 
pact and .spfiirently htnnogeDcous sttb-vitreoits rock, exhibiimg a do¬ 
minant fawit-coltHtr. Tl» mass ts v-crtkalty and transversely jainied 
to dbinn!£iatc on weathering at ihc into a •mb-niiangobr 

small shingle at its sides and into largEt blocks,—snnietinua 3 to 3 fort 
[KTOf».—towards the oeniml jxrrtiun of the tmiaj. t1i*w laigc blocb 
when broken, show n tcntlwicy to spheroidal shrinlafie. so ilat they do 
not poaesa any irrtttonuced " lUt." or fnoperty whereby [ajjre flat sur¬ 
faces are capable of beim; readily reemvd; Nil break with a ccinchofdal 
fnictim', and frequmUly be^r splinrety by tlie ims«n jornis or liiite 
ol wealiMss developed In diviis directireis. The stone howtss-cr. is 
easily workable with onlimiry liiutnnets, into vnaU NnJduifi-blotka • 
wliiJr the waatage or rtihlik- nf sub-rectongidar sjiingle, woiud rtimkh 
ideal clean-Isreping maietisl lor placement Ntween railroad sleepets; 
Nil. altlmugl) unriiicitireiatjy superior to rubbly, induraltd-inlUilitc 
m omsoljdatcd slttll-sond as u road-metal, tlw nuterial by ressen of 
its sub-TitrooDS nature, cannot ol cuunc, l» dasecd hy tJte aUe of 
even fddte. for mBcadiiinjsing perroaflent hlgltWays, 
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C^pabb fi!ctivtnR a btph puliab, the cklfcalc tavm-cnlour of the 
5t«ie oiiglit ftnt* bivcHir for its cdiploymi-nt c/ti a larec «ale by manu* 
foctiiicra of fairev^iiis, dock-cases and other small mnatnents. Upon 
mvF^tfgalion, hoover. U lias been found that ibe onamai colmit of 
the fresh^tone iiom the tower fkplle of ihe dv»u^ w of a wry phasing 
KTcy hue ■ bill that ihb Ikikoes rluuiBwl tain deejicr and liifhter fawn^ 
sLadine oil mto pnrpks ami browns ami sometimes mmutdy moiilwl 
with spccte uS oHve. according to Ok »«o-taildnf! to which the 

stone h» been sabiecicd scelwo alter season Tliew Ooubllrai 

due to a trniating matt&oon and hot-weather ccmditroiw. hmmvtr. tto no« 
Appear lo have caused anv decay or decomposition, fxccpi a* 'cfTv 
Urface, to the Bcimr*! texture ol iho mniertal: which, if anytlring, la 

rendel»l a trifle batdtT by the alieralton. 

Towitds tiu' edgw of the inmuivc mass, found m cpiir<(i.i wrth the 
beddeddavas through wlilcli it has been forced, the rotk acquires a d^lier 
colour and beemues indiimttd and glassy auJ Ircquimily cidiibiis a 
«hBt]v fitriaiaf or flow stnictmc. which coii|iled with its ligJiiet colour 
„ul oUiei phvsical pmpcriics. serve* to place It among U* Broup of 
acid vulcmic'lavas called ** rhyolite/- Th« h*nd«l-var«iy, at 

nts^r the ame of cootact-metamorphism, mitcroi* at llie extreme S%V 

end til liie rklge, 3 fntloag^ NNW. of Khistii. ^ 

A smaH stream skirting tlw SE. aide o( the riiynlitif ndge. wriiid:. 
Its way SW. tn Khwn ealky. and ita dry bed and scarpeil bunk^at 
this tmie ot (Iw year, simws an inch or two ol compact miiiaht^baso 
stotie overlying a foot m scr of rubbly mibolite cirnglomemte full Of 
Uva-irbbhs, ovTrb'inK the dwmdcd subsoll of Uk main-body of bcddcil- 

tKitfW I 

Paamg portb-eastward lo the ford aaoi* llu,- stmani. Millak Vokab, 
ai Uw village ol BAwawfio. and Ibeiicc. along the N. hank oj tiar watrr- 
ccsurec. a small, y^ i«t whk. dyke ol dark fawn-coloiirwj irachyiutd 
rbyoltte ol uiiilotm leKlure was locked, abotu 300 ya^ds W by WXW. ol 
BAwnn^o taking s diiwtion Itom USE. to WSSV.. and evidently fomung 
a branch ol the main dyke oi rbyollm which outcrops to iht NE- of 
Kiiistri. terminates abovwijround 4 i lorkwjES iarther nortfi. and m- 
appears tn tnmi ot a loo-wds-witlr, Kw ridge, Jiisi J roik £- of Blwa- 
wju>|, called Piriii IlhAr, 

p^ji Uluii! rtms ahnnst dne N, (or fully i mile. |i is emi' 

stiluted by a potlicultifiy fresh trachyioid rhyolite oi coinpict. tmiftirm 
textiire. imd a pltsasing ^ colour ting^ w-idj purpt—the purple tmt 
Umg mmiilcsiiy (.upcriailucod by sunbaklng. Ample sound hiocks «l 
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toImWy laxpic dtmtiwkttn ^ ; but ihe$^t Bkr jUI ather rhyo- * 

Eit«5« au pcnm^ bn^k up into sixe^noT mDcb m exc^ of an ordinsify 
bnth Sdcb mat^ridf tms betin i^d for baild^nj; ^ wtl 

as loT po’tTRg in the Uniicd States, with entire saitsfa^tion. At il»e 
base of ^Arii D!iir, a Kone of eontaet met^morpliism ts exposed, 
wlitrC' ibe sTtiTK liMroroe^ almost purple-biLick in cnli>trr, splintCTy and 
glassy and frcquenlly finely Imndcd, 

Still tortlirt Aonth, line gioEind »s lEiklUy stremd, om u ec^idcj- 
ahle with weatltcred^ut splieioids ot di'iiiac b1nr*bkek 

each bearing iiiimeTt>i^ ihin shdk, craictrntrkolly ^ittaebed. i>i 

dteontposed earthy iron-ore. The nncki ol thes^i sphepiids in^eserve 
their pristine freshness; while all tlwt remains of the intmtitiiU atone 
wJiieli tHipe held the splwohls together in coltimmr series Im wished 
into soil, iJic tfim slielfs ol iiard, fmtile, oxidked matter. TJue 
ftplierotils vary in from about j indies or Ji^ to 6 inches and o^ner m 
dkmcier i and, irom i^imikr occtirrenc^ In otticr parfe o( ilie Province, 
it is probable that they once lontifd m integral part of a great basic 
dyke o( voEcoitk nvaitUf extrtidctl immedbiely prirH to tijv cessatiCdi 
4sf criipftuns in the t^ocenv era. 

The specimens: gathered during iht abOAWioted Iravisrar have 
been registered as foltows 
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Camp'Siation V1!L—Shambhodar. 

SE. Oui^kirtt f(f the. Ttnpit. 

T EJfre HAViNn OEEM rrrcuEo eiii n s^fisfiictary Ife’i'ri pa tell of 
ground, shaded by a Ittrjpf clump ol wcil-groifW PlpEii*tfMs , on 
the SE. mitfikjrte of the towo, adjointng tJjr tiorthcm bank of Uir 
Paiani Nuddy, a genenit gMlugjcal rcconn»ii»ti)ce wii made no foot 
om the cotmtiyvde, lor a radius nf ubopl a mile from the oimtre o) 
Kbimbliodar on tlw ist kmtant, 

♦ It Was found, muiiity by ohtervation of tiie eafpepsures eroded by 

U« Ptlsani Noddy, now; nearly dry, that tlic fast thinniiiG crust of mJIjo^ 
Ute noted at N'^ka ^doaity dwindles down westward, to be represented 
on eeiurbing file State<'boundiuy near tlie utd-ato of Tomri and tlic lusw 
village of Nutwarpura,-^ called in Iionniir of II H. the present minor 
RAsa Saueb of Pt>aiiA5i0i«.—bj’ nuirc or ksi^ of driK-material, aami;- 
times deeply imbedded In tlv thick itmtum ol beddeddava fioit and 
stilsoil. The abundant ^refe^ur'* seasoned with a (air proportion ol 
lime innn the imlltititc<drift, nnd percliance a triRe oHetaitic earth 
washed down frtim the Batda Highlands, barely 5 miles to the (fast, 
nftords exonUeot, easily cultivable gmiuid lor the cotton^rower nr 
cereal stgrkidtnrist. 

Tlic clerk of the Oeparttnent, as Camp-maiiagieri |ja\'in|^ 
dispatched to iieadquarters. wjtli work for the meehantc, and to 
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attend to monllilv' aecorint^* tbi> work in’eamp was dtrecird to Ihv tnra- 
nun^, n^gbtiatinn and packint; of the numerous specimens soctnod tor 
file State Geologfcaj CoUeetion ; to the rompllatiDti of part of tla'! Second 
Quarteriy Report, anti tlic eolotmng ol th® Gselopcal Chmi A second 
jnmtiey to PotlMndar w^ also necessitated tltrougii the absence without 
loa^’e, <jf tlie peon wbr» ftnA left ;ri ebanto Of tljc fiiJD|;alow. An Impor¬ 
tant catnrstott was ilioreafter matte on tlw Tih inst.. ttw re^ts n| wtdcli 
weiv rticorded fnlJow^ :— 

By draining tfw north-wiistcm slopH of Miilak lliiingar, lu emerge 
at ibc has 6 of the Hilfe as Milak Jhrtr, and ihoice westwnnl ftist Bsum- 
wiioas Milak Vokab to tocm a oonfificnee with » hrssieT stnsim from lliu 
heights nt Vandlira Jhiir, at tlw viUagQ of Rojhra in XavSnagar Slate, 
tlkr FtiUurri Nuildy tlunicnfprwnrd sa'Crvcs south‘Wvatwurd 10 widen 
out into a low-ti-rracitd t‘aik‘y ijnmctltatrly to the lautfi of Khimbhodat. 
to finatty deixmeh into tiu^ G«r oi Inackhli^tnartli, ubout a mile SliV. 
of KindarhlH^m t 1!> a dimirtnhrd stieacn. a very mpkl and turhulrnt 
-wntetoonrw during the mnnsonn% tlw ri\t:r tins frequently ohaniielled 
its course deeply at tnaiiy piac«s, tlwrehy revealing scarpetf exposum 
of HI. 15 and esTctl over go feet, which help, in no smal! mrafturr, to 
dlacltise.tho geological struErturv of tfn:siiperScial lontiaticms for a distance 
fioni cast to vrest of efoso upon nine miles. In traveising a cdiitsw aloiiii 
Uif banks of the Rifeani Niuidy from Kfidmbliodar. ifVt Xiitwarptint 
and the site of abanikiocd Tcmri to Rojhra (n N'as'dDagar State, tlw 
ground pruscnied a fait and Jcrtil® aspect, W masoti of its deeply decayed 
supCTifkial heddcd-lavas, sumved witli Qiiliubto<lritl, wjlh sigiB of but 
a jew minor dykes of decomposed basalt, and sundry exposures laf tlu’ 
dry'btxl of the river, afiuw'ing tlw surface of Ibc bedded-bvas as either 
rudely rolumnar nr polylwdratly jointed 

At Rojhra, a Eamiliar onlcrop nf liihiiKlai rtiynlile with a narrow 
fi to 3 feet I (liffemtiiation of bUck, gUmy obsidian was inspected, 
with a view to instructing tla> nwmbera of the cxrnrsion party wlat 
to look for, while subsequently traversing similar gnjand a tittle later 
uii. Tlw Rojhra rtiyolitc unfortunatet}' vanislies underground in on 
i-astword drrectioin ; Inii doubtless forms port of a ^VN^V, dit^rtieubim 
from the rhyolitic ridge noted in lost month's report, as Pdrid Dlidt. 

Cnnttnuing from Rojhra EXR, airing the cart-road to Xdgka, a 
halt wastadicil i m. SW, by WSW. of tin* tost-namad vilUge, incrotemg 
over a bomin rocky ridge pkntifuLly sIccwik) with large fragnu.-nis of 
niddy-bmwn sub-angular shingle. Bearing wirm taken, and it was 
found tluit this rkfge, with bat « couple oj smaii miurmptions, is m 
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iHt«l <nnilfttitt7 ^riTli, 4114] prcfiscly Kunijiir id all essdituik, wltb tlw 
rhyolihc ridge ol Dhdr. Sample ticiiferthbk^ wkit taiooi, and « 
l»cn Auttwt kept for the andcipamt outcrop of a hand «i ohsidian 
05 » few stray Jiipcc* of iJrat rock, fti uppearantr mni tint of lump* of 
con!, fiail bren ileuetcii amohji; the shingly dfibrfe lying on the tldije 

A lirond nitsfiDtit ii>f rbyalite troin llir pnietlciUJv M utid SL 
was traced taking a WXW. iilirecbon for about tbnw turlengs abot'e^ 
ground anil to tl«ii ilaappcsu below ; bitt llur rhynltli^ theteafler 
found to reappear ji mUe [iJ]il''A«{|;uftrter fartin'r along m Navattagar 
Jitate; ihu time, Ijowewr, m tlw sembtajKic and with nil tlie atmciural 
iJiuraeterktlraul a 6liw1 or lava'flow. 

Wliik triciuiig I lie ntRrtlnvard coitnw of tltr itubi rhyolitrc *h'ke 
imiii I mJe WSW, of .Ndgka lo its apparent lentiinittlon sw> yardsW 
by VVNVV of tlv!- willitee, it was noticed that the stray fragments or 
ulEuliau were nmt wilJt, amid iJie tiipiDfidal shtngte of tin? dylw. more 
frequently ; and j | wax iherefm ejtpeetcd that an oulcrup tfwrMif wiiiijij 
*o«i tw detKbtd. lit ^wwvmg ailglttly eostwanf, tbr dyla; acrtKkd 
iu it* tnity rrttiit by thr fliarttidi of the Ono VbJodu, and aCorik ibcrcK' 
•ut eftfA'pluauiUy gooil view o( its sQb’Wrtieal coluinttar ioinling of 
witkh m phottigrapb was talnai, It is ihetrafter obscured bj- a ii«*p 
iuWf i>l soit; iKit nuunJfestly raintms down, to be nt-etqioseii in a remark- 
iiMe munnrr bj- tJw eroaixi of a iributaiy lutb to the Qno Voknlo, sunif 
jjfO yatils WNW. ot K^gka. 

At this part, wfjicfi ii evidently the tettnuiDtitm or forked lermina- 
Unnal the dyke, tiw bonded eharaettr of the rhwlite Isxotras esttremely 
perfect, being differentiaiod into aenra of basik black ubudiut, itnw- 
calmed with miicli Blnl® o| JiigUy Indurated lithotiinf rhyutiie ; 

The entire mass being chomriermfraJly contorted by its fhfw tinongh 
a itntwus fissure. Siinipfe!i irum each pan ol this viKelknt rsposnn:, 
tof^'tlwr with portituw of the cmmirv-fuck frettcttiflriy-jotiited bcddi'd- 
lavaf, near (fie mm? ui i.misct wvie MKfntetJ for nciMmEicopicAl 
ctaniiuatioii. 

Afhfr a grai'raj sttrvey tif the fptFiuttl fur a radins of iiestcly a nufe 
to tJw N., Nil. anil r4 Njtgka up to the surraunding boundaries of 
the State, which rewafed a »uperftc« of bcd(kd4ivas. more or k'S» 
inai^ted with deposiia nf (ndrolile, the SW. can-ittttt was (ollowcd 
bnond the Stale limh to KdiJUii m Kaviinagar tcrtitoiy, and jtonj 
thence. rrosBtng the botmilaTy } mifc WNW . and 4 milt Janher tn the 
*am(> ilhectjon, the vtliagr uf Knnwndar was reached. Frodj Ennwadur, 
southward for 3} miha l»ck 10 the nmip at EOliilinbhodar. the country 
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pmentt a.wklr wtirtcb ol tevri p^ftin ccmpuivd eiseotfally 0) ijjvp tentk 
«oU ikhvci] tram tht beddiMi-lavas bcliiw ; Um* only nolowcrthy «l»er' 
vstian nucli*. being ibr ocdimnHc at « dyftv ol eu«s«ivdy ilnruf, ileeii- 
btnek boEolt, vtu>itiK Iram l« in m hei o« v» i» wiJtJi, 4Jkil trtth 
ilir surtiu;e of the roiid, wlueh tabes a com* ft«n E to sltifhtty 

iitTidtnB WNW* iliis ^^ylEe, sctiiaf wdl^liiiis, eaeli y b-iii{«g 

on abunduiK supply of limptd w»Lef at ii ikiHh ol watir 20 fed. were 
iuufc. and ibe Jybe itsdl was sakl by local bWon to oairnd lor iuUy 
it taiiti wTsiwahl ngbt up to tJuf viriage id Sili, ami ticyona. 

Sperimcm Jidilwl to ||ic> Stale tkoTojflcal Colkcllwi ore duly ir^ 
triw] os [aOam :— 
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Ixxiv licoNoiric Geclocv of ruKBAVUAR State 

Enlmccd ciunpin^ ai Kliitnbhodai, durtn(( wliicb this report was 
written, was occasioned by break down wf tin' e^harry, dtre tu prolunijei] 
driving over ticcy ruUjjJi gnMind. 

Tents wrro struck at Kymbhodnr at y-jo a.m. on tJw rath rest,, 
anti the joumoy ocrrilawaid takien to Sotlbinn. where considirnibtr cletays 
Were ocrastoEtitsd in finding u suitable site ior iIh? ramp and getttug liic 
requisite lirip ; so that ti was ixist 5 pjn bciore tents were pitebed iis 
Radinesa tor occutittinti. 

Proceeding along the N'NW. matk-read for 4 distance o| approsd- 
mately 3] iiiitn to the village of Sfafiwdnn. Irequisit t!toppog& were 
made for tta* purpose of examining cuttmfp i««l italural esptfture* by 
tlw way ;—and ilio ic^owing vntr^ were made in ’ilw rtcld-b^kTti 
ground frem KtiambtioUar, wJtrch eonKrst.s owntially of a deep lawr of 
dccas-wi bedded-lova tempered with more or las milioliie drift, grows 
praJunUyhjss cjdrmTOHAfarilier and farther Ttcrtb siitioilaneausty ^iii an 
nliiM»t tmpaceptiWe rito in the levr;! of tW hmd. wlwii the miiiolite iltlwis 
piactlcafty dbap[»ars ; jo ihnt the well-cultivated cotton and other 
^lundh rm reaching the highest levid of loz feet above iMtum, at 
miha. NNW. of Kbrtmbhottar. is nf the nature of ' regur ' or pure vulcanic 
scdl ot a prommncedjy basic clunacier. The depth of this fertile soP 
varia from 3 10 over 0 Ject ; wltile the sutbirit ave'ragiAi nhoitl ten fet;i 
or so. before the rones oi sound bcrUlKl-kva an- leaclwil Stibordinate 
dykes and veins, moeb decayed, hut easijy driicctatih'. hy reason ol tlwir 
cfosely-sct transvime foiiiis. appear on n !cvrj with tlw surface every 
here nod there. Tiiey are prelnbly cuntcinpomncoiis. simcturcs. 1mi 
nni of siiflicjctii importance, cither fu ilic scientific tiiqutrcr or romi 
KonoRihi to merit Inrthfr notice. 

At the highest, level, wfikh spreads out E. and W. in srmbUliiw 
of a (ow ridge, r| miles NN'VV. of IClububUodiH. tlwir is a read’Sidt: 
Dhoramsttla. 9.1 the back of whicli a deep welUhatt lias heen stinlc, wliich 
allows, front to to l 2 feet oi soil tittd subsoU, follawed by (jcds of (ova to 
the mwl dcpih. Irom tJio siirinco, nf t^fi feel piraoit wntOr-Jewt 

standiug m to iwt from tJjc top of tlie well This, and other records 
of a like chumctFT* anca ^nd will be aa luXTing an nnporauit beiirifijg 
on Uw underguKUHl water-rtip|ilj ot a cmmtrv^ide tliieflv conatitiitai . 
hy 4 £Cunnilatious of hcddcd-lavas. 

Tlicir b A drefdcd declivity proclatming iJOc rirh'e-llke character 
the ground on its northem aspects and tJhb b succcoded by a gentle 
rbe about 5 ffirlongs (arther on the NNW. matn-nxicJ. which thereafter 
slopes giadualiy downward tu a level of 65 feel aboxw the sea at 
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««na, where •Tisirmliqps wtmw uken on lllc imrlh ai£|e ol tJa< 
at ft fmocessiOTi of w«ll-shaftEi, repnCMl to j'wld iui[iijUti(r«n]}pjiK«, o| 
dnokiTi^-waiot. These u'clt-shafta fttre found ip yiehl pfetiiy nf wiui'r 
a1 8 tnean deplli of 411 font inun tbeatufore, wifli abottl 6 fwit a| water 
bcloiiv that level. Tlity were further notjeed !o l)o itjnk m the line of sm 
almost vertical Jyfce of wf\' tfcnaj, tfcep black basall, ntniting from fc, hy 
ESE. lo U iry and tbtt^ STtifiled tin: statemeat that iJie dyitt- 

in rotitmnoiii wttJi that {irevioueiy ohservird imrocdlatety- to tfie south of 
KniiwMar nearly 2 miles larthereajit. and nunonml to rise inteniiitieiiilv 
and Ihrtj rantjnuovBly above grnimd as far as Isisli and iMvond. 

T|)b Knnvnldar-Maiiwdna^tsli dyke, as li may Tie sFedUiHl, varks 
coftaiilerably fn widiJitrom 10 to jo feet or more, u i% typlral of the 
itarrowcf scths of dykes ol ilu? htcr fEocene) penud o( irmfitions (mm 
tlie Ifartlu (ocu!<, iti lutviitt* Jia eloscity colurnnar fohits, tniu^sstsfy 
divided In* intense lateral comfitestiiion, to givv birth, tiptm Wisitherinj?, 
10 a 4 ub-rectaiit;ular er pulyl)e<ltitj ttaxhuni-^iised slifn^Kt of from 5 to fr 
niches or *0 awtss tMicIt wirticMu Phihfflged aime5plM?ric reactimift. 
further reveal Ibc fite-cxistcncc of spheroidal slirinhages tn ench poly- 
lirtlroti. which can thus lie resnfvnl by a liamintr into ajj cxeessivniv 
Iwttl *t(hspJK-Wii| nticlmn. stimtundml by concentric shells ami inlitit- 
stiiial altered .md deeirmposctl matter. In this coiidiijiin. tiw extavated 
dyke-TOT k oi^t to furnish excellent ready-made ruacrulainkui^ maitTtal 
for roadways, vsatfy superior rn liurtl I mi is lone rufihlt*; but, rtf evurse. 
not so dumtili- nor ndajncd lor l»avy-traffic: tii^h^ruads, xa ordinmily 
fresh {panaphyro. 

Wlnai lijr) polyheUm. acccirdint* to siks. art stinplv smasliml inlo 
two or more pwces, Ifie practtrally fresh and sound nneid. need not be 
freed from tlm sliattered. itim-hcadng shells nor crumbled, decomposed 
ittieretitial eurth; for these will lie fottorl aselul to sertv as packing; foj 
the “mclttl wtUcIi, when wQtcml and rolled. w'Oitld Instantly sottia 
down into a consdidstial level siuiace, capabli' oi resisting onfttiary 
wear and tear, wilii but ooeasioaal repairs, for imny,~say j lo h yean. 

It was olxervcd that some of this maicrial, presittuably ironi the well 
shaft exravaacms of Mitjiwiina, bos been dcsultnrily iised wi tlie sdjarme 
high-roait, w'hieJi 1™ thus been tuimnsctously malntahied, at places, in 
exceflent contiilton at small cost; but, das 1 ti wa> al«. oboerTwi tliai tlic 
metal at othet places wns largely aditlterated by senu-deenrnposed 
bedtletl-Uins from tlw subwdl nf tlieir inunedjate surrounding;. 

Spreial nirmtioo is being devoted, whilst tras'msmp tl« bediied- 
liivn regions of tlic State, to the outcrop and taiijrso of tk' dykes likely 
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ta haw a dircci beaiiitp on the artihcn) in^atiott of t!ie land in 
eonf.«;tiw mt\t this st.hject and farilcularly with iU choice of sintabto 
for wdJ^ldnB. P^n2S in a footnote at t«ee 3a ^ Metnoir 
on tin: Geology of Khiltliw^tf. nrritcs:—"It was observed tital the 
aftrmtdlijristsfiini: their irrfgaUon weib along the dvJces. txaclng out 
tUeJr couiii! with great awidinty ; they aic ahuo^t in variably fcwanleil 
bv the wdls yielding wato at a depth witliin 15 to so Icei of ttie unrface, 
l)» some mjrtancw it would appear tliaf ibe lointa and (saeio in tl» 
liyke'TOCK communicate with wme iJeq>HMate(l twltT’bed; in other 
c^i the dyiMB wem to wall up. and keep in m oae side, ih* water nt 
rli^ aa fining amm/" 

Samples ol dyke^rorks. will in futiin: be taken mtb a vww 10 deter- 
imnc wlwtbei tiiorr are any frattno that may serve to distinRiiish tli*- 
IdiCT tile older series of muptions. m to point to Hie prwcnce of u 
iLUltsable imiftrr^oiiTrd watrr^sTipply* 

Onward from Majiwiina to Sodhtina, liith; or notUmg ol note loukj 
b< ohservetl beyond a etmtinuity of fineness in drop fanife bedded' 
lava soil. Ttic mam-nxnlu^y talus a dip tu form « tevrl-crossitiK ovxr 
bed of ibe widu Wurtu Rivser. which fa lierv nhscured by a deposit, 
of naturaf riprap; while the WTlI'dialts tiiat ware peeped into tut route. 
*^'^o*j**^^ town of Sodh^ia disclO!ii^d naught beyond deep sotf, 

stj deeper stthmtf ami lieds of lava too far rlnvirn to tie accessible (or 
‘yunpje collcctmg, Iwt plotnly seen to be confitliatcti tay succe^ve jones 
«l JunygtlifoidaJ and compact tavas^ 


Camp Station IX. Sodbana. 

Smdi FiM, y^rds SSE. ike Tom. 

A i^TEH mLUiW, ncrasicintd by m 

lot ^ pitchfiiJ on the i 2 ih 

in a ^uitall une ulitva Ccd fit Id pirtfally hed^c<t in fav ihick grombs^ 
tli tlie Milk-busJi, Eupkorhia TirHCtttli, and the t^r^ually objcctionahic 
Prickly FVrar. Opuft^M DilkmiL It yrM tlimlciie linfk befort- rhm«^ 
ifMtld bt tnin gwd ovder. 

Sndhina wm eetec^cd^ aftpf mudj ^ tlie mnfvi citable 

cfnire lur geoJngjiiaJ i^peratlon^ in Ihii remolr and awkwanlly iitmhicd 
portion of ih<? Porbanditt State ^ inaiiiniicli tm- the lontl to fsi^firartj 
ft retches in iorm Oi a cottiparativrly twittow iTnli'tkr'*$ac into the adjoin* 
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tn« State of Xaviinngar; and, from the pnvimti txpertifitre of tj» 
wtUo. Ifi (Wt ufcely to yield ttny spnrtHlIy iiiatetrnftfiy resiitts otlier ihao 
tJjost- in conhnnattoh nf tile It-rtilUy of Jfe wel|.wati™i «jil vad agn- 
cultirral reat>nrc« 

To tiavenB tlib wchtded Ittietch of tand spoedifs' yet sat[!ttuctOrjly. 
omngcitienu were mode for tlie foltomng long eNtumon on the i4tb 
inatant;—A wmtbimrd contoe was tokien and a made abwit 

i mile from SodJtdnu Town, vtfbcro a fairly deep layer of dairtinl s«J 
bail bem desiiitortly removed lor tlie purpose of cpuirrvjng out btocl» 
of coanw, but eompoet robblyHaOiolUe lot local use. Tlw mrltolite 
wait fottnd to Ik? denuded down to simttt iil luuely more than tlirte fpef, 
resting upon decayed bcdded-lavn ; while ihr wiL- pkin afxive remained 
tincvltivatod iqi account of being pcriodiciilly Hooded by overfloiw? 
bom lltt Rivfcr Wartw. | mite fartJrer *9«th. The lertiic ground tiow- 
ever. 5^ nvrr-ruii by gnwrbs of Tanner's Cassia and Wild tiiilii;i» 
ptonu 

Following ttie I’artdmclc to the lord across tlie River Wartu. ij 
mites SSE of ^thiuiit^ the broad bn). [130 yards iu;rTK$), of ilm river, 
wtiicb runs £. and U. at tins part, was lound bordered by hmg and deep 
pools ui waivf. ovniuhftdowcd by scarps of btxlded-Uva from in to 
t 2 l«il liigJt. olloidkg 4 good fcetlloff grouml fur many midJaEtls, sitovel- 
Jew. teal and oiher bliiU. Tlw river bed of doeayciJ ladiled'lava was 
tblcldy covered by enormous (jiiantitin of sand u( a vtay mixed ctuunctir 
with patchts nl pebbles and riprap 

Skirting tlm south bank, thr journey wa» continued eastward and 
10 the village; of Murtina, wliciuon exomiflatiun ol well-^halts 
slmwed some 4 fter of wlhj miholite at tfu? surface, overlying mbbiy- 
millolite ami iniliulltt<cutglomi!Tat<? for another tJ feci wiljn ivholoa'st- 
rng open a mbstiatuin ul decayed bnldMldava. with tlio under- 
ground water-levef at 17 |«t below tJie surfaec. 

Fiom Mocdna-villugc, a walk northwoni fui about ujo yanfa, ic- 
fliftclescil ihc cliannet of lla; Rjvar Wariu; hu| thii hint its befl'wa.> 
found to be bare, and upon close eiiiunuuitjim. showed an exccedbigly 
deeayed zone of nmygUatoidiit isva, tovtirwJ by a partially denudvtl tail 
still fairly fissh amir of comiioct, lasalt, dosely cleaved at pUirw and 
gcnemJly exhibiting a -snb^iduniitar or small cubahlal structure, t^- 
fnl iciuliny ol thit scmc nf contact between tin: amygtlokiidal and its 
auperpeent compEUI lavsi. ceveakd u tlnn selvage adtuurmit to tiic Uttet 
of taci^tyit. a goodly portion of which had lieen altucd hy dovitnlkrttioti 
into a Lithoidaf condition 
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Contbiume ENE. (or tw-o mites lo Painvdia, tJw; Rivn- Warttj 
lakes A norifiward lie bead. and. saw (qr its sijetfp N, sairp’ 

enppid Irt- ^tepdsits o| niiUulitr, no (untwr struciure was glMcr^TiblBi 
os tbe ebanitel ol ihc stoam hiraiiH! inmasingity filted witJi wniet. The 
pktiawqoe viUagc ol Bhumiaviiwdar, pntlied on ihe hig}) Itcw of ifie 
noriJiejn scarp oi the- wiitrreonnie. fiw ftirionfis farther to f (h NE. 
Pdtewira. couU only be viewed from across the river, as the dedivity 
tothfi former ford dtfeetly opposite to the viltefie vna dongemuslv 
steep: so that a mnndabuirt dfitow had to be tabjn it^ approach 
the ford flomc 500 yards farther east. 

At Blwnmwadar, both banks ol ttie River Warto exbitritcd scarps 
Ol abeiiit ao levt high, with from two to tlirec feet ofixtorse kii compact 
miliolite at ttie top, tortniog die founrlotmn of the vilfaRc, Tliis stiattan 
overlies a very vortebte. yet considerable ttiickaws ol (aJw-bcdckd 
RravcllT and pebbly Liascment indued with limy matter, wJiirii rn its 
tiim rests upon a coarse rubldy ur bnKriataf congkmUTate, direr I ly 
ov'trlyms pardoliy m-aiiicrcd bisls m lava which fnniJ iIk floor ul lii* 
fiil&lliiw Mrt-am. 

A partkulariy iralnletating drive wito taken SE, for fully ihreo 
mlltt to the vlHagc d Slniar, where, as at BUftharta, theio apficaR to 
be an eaceltent State Biingatow, tnonopolised as Pr))ice.tpnirtom. During 
the drive it was feuntf that tlic imdcnndod mitiolite forms a band of in¬ 
significant width, siUTQundmg lite course of tlic River Wortu, but mpiiUy 
dimmiiihes to nJi northwaid ; so tlmt at less than iutlf-.t-mite NE. of 
Bliotninwariar, not a vestipi* ol caknreous rock nmtains, WelJ-siiafts 
Ijereabouts. sIhiw the u-atcr Jcvel at a depth Of 15 fert, tfirouglt n feet 
of soil and j leet of subsoil. Yet hnlf^-mite farther NE. tire fifoimd 
ufisiuius Uic aspect of a mck-phln, with bm little soil ;~-the cmmtiy’- 
lock benig akogetlier o( the tiatui? of clcdying heridedda^-a, retkukrly 
Joiiiied. Only one dyfce of any consequence was found, consisting qI 
a fiatw Wiie-hliU'lt basalt, some 30 leel wide, running from SSE. by SE, 
to NW., afaoui ^du yards liSVV, ol Simar. Such dyk» are 

marked on tin? map bj' ihin red lines. 

Reticular or polyhedral jointing, fust 5-» eaitetl by the writer, w in 
reality but a modification of the tolonmar Jrwrtn so getinally rwcijrnfeed 
aiming rocks ui igneous orighj. It arises manifesify by the abljntmtiatt 
of the transverse intervaJs, which usually divide the master-joints of 
tlie colirmii* in rocks cil both deep-seated and snperecial cimsolidaiion. 
The reticulat lou may be on a minute, ev’en microacnpic scale, or may 
divide the mass into polyhedra of on inch nr twv> up to as much as a 
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loot Of so ftcioss, UTicd d&vdopKl on a Tariff scak. iln rcl icular 
mto tl«f evidently coleminar style o| [oinrio^, 

Nmv, ptTurtienlly tlie wtioir of Jhe coittttrysrife bti^vwm Bhimik- 
wniW ami Stninr*—which rfeev in its^ kvd so fiotkcahh'as toaffrct the 
vrjfecaliotj. to wil, by the freq^cmt airpeamnuc of the Eistard-Teak. 
Bifipi frondesa, nn^w becoming cotHpicuons by reason ert its flomipg 
VK-rmilion LiIootds^— o{ bedded-lavets. in ore or ksg rcikulafiy 
jnuiied. and rhi& ticie? eontinties to jjficvail ffoiii Simar as a centre 
to afl |Mijnm ol the compass cut by ilic imtuuJiiriiH; i>i tbe Slate, wjtii ik; 
excepnon of spoitnlii: ninbetets capptkJ by jk^t^iheani deposits o| 
milioliU] or Uie milicHjte^bitsc tJinl luve c^jiprd ikninktiun. At certain 
placed, liic rctititdat^nn^ tiutnhly J wilt. SW. of Rojldwjra, betroms no 
ftne, that, when sufficiently, the eonniry-nxk 

into stimlt graii^it whicli nlliimicly grow poit’drr>\ At other parts, bnt 
a jew yards distimi. the fiolybctini and their tiuekar spheroids, attain 
10 as much as jour m six or more inches actos^:. Wlum tfic weatlaer is 
clrj^ and the marl way is covemd with a six-inch deep jnyer ol the btoken- 
dowTi granular it tends to impede vdiicnlar iraffic; while, wduin 
the nattiraJly-bcoken shmgje e^sceeds il or j indies in dianH^tor, i\w. 
toudway is apt lo be tronblcsurady rou^h. 

\Vhetl]ii!r amygduioHal or compact, lieJdifd-fciv?iSi tlimngljoiit 
the regiim imt.frv.'vl are of tins reticular chameter, and when nut tw 
much rkcimipoml, admit id being very readily rnislMMj tu Instantly 
Vnek! an uhundititl siippfy qf Cfcdknt hard-wearing ^ metal suitable 
lot mzicmkmisiog or ftir top-drcssinp with or with4Ut tJtiring^ pmTOkd 
always chat the fttictikir mesJbes. so io speak, yidd i^hingk of the dcsiii?i} 
gauge for the work m fiitniJ; ami also that mn^Kiialoida} sliingk. for 
obvious reasons, is mjcctiMl. 

On the why bach to camp from Rujhiivdra. riii^ [swark and Hiiomk- 
tvadai along the westward carl'-road leodbg to likiw^na. a great rock- 
fikm of retknlatiMl lie^cldinl-bva pm veiled ;—5ami:titnc& nrn^'gdaJoutuJ. 
lull more oiriai conitnei in dwocter. On reaching a spot oijo m\k 
SE. by S5£r ot Adwdna, a long lovi- riilge trending SSli. to XNW, oi 
rkirk-blark liasaltk dyke-Tock. wath charoctcmtic tmiisverse |ebuiiij!s 
wa& carefully noted for luntrc and furtlier tavestlgatioji. 

Ai 8-30 a.m- on ike ttjth instant, titotra^i^isc ol tke cotmlryGiilci utJov<> 
jiolcd was resumed by a rapid dri^^ smom Uie $ubitantial stone bridj^T 
Uiat spans the Sort! Jiuildy tmmccliatdy of Uw? town of Sodlniiia, 
and tk^ce lOr i| JJNE, to Adw«ipa-to\nt built upon tlie SE. ter¬ 
minal eminence ol a ridge of beddril-la^'a, which nmi, with intemiptiodas- 
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»P the S\\ for aboqt a mile. Tlit jpuniid latveen Sorlliiit^ Atiil Ad 
tedna wteobser^THl by p^.ps into weil-shofi* (o he isAenijalJy 
of h«tde(t.fuv35 vm- deeply d«ny«j «,JJ at „roc p 1 a«s rcachioc 

down olmoist to tfie mrjiB water^lewJ of so f«;i befmv the sttrfai*. 

re^rossjjig tlie Sorti Atrvani J mife ol AdtS’iixut and continu' 
top foritooUii-f j turfniies, the dyke alttady notketJ to ftittn a low*, (oite 
ridpe one mik SE, by SSE. ol ife town was traced ro tcmaiii expoaeU 
on (Ite ititrfaa*. .imj tlim to vanish; ton it was sutisequcnily fotmtl out* 
c ropptoK about I mik NN\V, by KM' of AttwiSjia no ibt ™«dside amt 
w-aa apiuii tkUKtrd 33 feet Wow the stuface in a wuJI^thwff ott (tie E 
tttle of tike ivadway trad mg lo Naparia m Naviinagar State, about a 
mtJo stilt to ttu- iiamc direction, KNM in kw. of Adwdm. 

• 1 ^ *'■ AUwinii. tlie giotind liccomc^ pereepti- 

Ny lu Jy. and consLsm of «. wide Tock^pbln, spurinfijy ciiltivatoi ol 
bcddwl-lat-a reikularly fotnled, to yirltl an ubuntliuiee of surface stunaJo 
someiana latrly and eaptbk ol heto^gatherefl readitvaud scokiwU 
ID yield atouulniT ,ii[q>|hs of uatiiralty-made road-meiaJ and road- 
dressttifi malcrial. quite good and dnrabk t-nouffh lot tk- proper rnaiii- 
lauiDce of all ihe locat roatitntys, at a niitmnum ol <i»t. Riplit up to 
t^ Stair fwoidary* in this direction, lor fuliy 3 Imlong*. Hm- viim- 
ctiarac I eristics prn-ail; whik northward, aftirr crossing a deep ravine, 
and Traversuig about 3 mitesi ol tnoit or Jrs fertil? grritmri to ibe suT' 
found mg boiimlarics itast of IIk Sarii Niidtly, whkJi ruiii Irom Adwiiiut 
practicalfi due ourtb, nutbtog bryond b«kljed'‘Javas with but a tow 
tosipnificanl dykes could Ik delccictj, 

Keturaingi to Adwitia, •HToas Uie Sortt stnuini, bitty gioimit, capped 
with tfic remnants nl u depenit of oulinlite was cncuumoivd forming 
a narrow tnygular eminitnce i mik due S, til the lown The imiciiiiJ 
from tlik small Inti ts not nl sufiScicotly good quajjty for buildiitg bli(Kk«. 
Iwi affimts.a fait supply lor bamnig into lime, for Jociii use. 

Abont 150 jTifds west ol tin- itiJJiolite<appw| nimmd. the XW. 
tmdway from Auwdna is EonEied m iis westwanJ Bi.pw:f by a high ridge 
«t totkutarly'ioitiin) hiva, which nnis SE lu Adw'^n and .XW, to a 
stmunit ol 124 ket above tJte seadevel, bimilng an eminence of nearlv 
one mito iong by about three furbtop at hs widest ftort* Tlie iKdrietf- 
lava ol whkii this is compntiied ennsists of a verv' tough and tml sligfiify 
amygdatnidaf materiaj, trom which an abuiuliuil ^lyhedraJ slifngle 
ot from i to e inches in djanietor is shed uf™ jtssbpcs, ami raukl iJwiu^ 
fore he reontraiiscd by use as road-nictal of fair qitJity for loco) wants 
'-to the eastward bast of ifits ridge llir lung KW by KW to SE. bv 
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SSE. dj'ke already sIIikIhI io, tafcies a soqrewhat sinuous couiso nbovr 
Kroimd, to vantsJi. nijd that reappear, xt f'-'et IjcKhv Hie suiface. in an 
old WTell-shaft 2 miles KltV. by KNW ol AdtvAna. 

Cutting westward along o^lcultutal cart-tracks. iIm'^ arable hind 
about 500 yartfe due W. of the weJJ-dhaft jiisE noted was bftnid to be 
«lR*wcd with lorec fragments o( impure mtlit-whitc rhtmibohedra] 
cakite ;—the raJics of a small superficial vuin tliroiigh the bedded-Uva. 
now utterly ikslmyct!. This win pmUbly ran westward to a spot 
ti mills N. by NNW of the rusoscitatid village of Bhatakri, where a 
smaij outcrop atiU remains untouched, 

TJteciiuntiy-aide around a]]i;| atx)ut this mlcilp vein, approximately 
centered by a small isolated mound o{ miJluUiir, about i| raiks XNE. 
of BItarakri, appears tu be somewhat siliceous, fjeUjg stmnvd with frog- 
iiienbi Ut veins and giiodis of onyx. cluUccdmiy and qtutrtJ!. frequently 
intergrown with calcareous matter, Tla-se frugmcnis might perhafe^ 
be utilised by tlurfiy villager lor fancy-button making. 

On Satitiday, the 18th fust., tents were struck at 8 ajn., and the 
camp WHS transfemtl P) hforwiira^ wbere no Ivelp was afforded by the 
resident Tapetlhar, a*i that it was past li p,m betom things could be 
gut into working cuder in a liedged-in piece of grnunci nliout ton yank 
to the ESE. of the town. 

The journey bom Sodhdna to Morw^ra was arranged to cover a 
maximum of bitlicrto imtravriscd jip^niuul as foUnu's;—Tint <oinh- 
wesnn-n cart-road was tra\>cna!d for a distance of t| rnljeii. over tieep 
fertile IwcTded-k^'a soil with the excoptioti of a smalt patch of abour 
J fuflungi m Widih in the viebaty oi Sbrlhinn^ which exhibited u imrm 
crust nf mUioiiie. covered by a (not or so of afJuvium deposited by periixl- 
ical overflows uf the river Wartn. Alter creesing the gmvdiy and 
liebbly bed of tl» Warlu, a southward course lor nearly 3 furlongs was 
talceti to the town of Fatdna, wlirn: the tmdvrground witter-lcvei at a 
mean depth oi 20 fret, entirety through btaliled-Uvas was uliserv%d bj 
the examiualinti of local weli-dcafts. 

ft was noticed that thecnmpaci rone of the teddcd-luva superficially 
exposed, reorhed down to a cunsidcrahlt;. cEupth, anrl, upon reaching 
the SE. ijuimcT ol tlie towsi dun advanUgv appear* to have long since 
been taken of this ctreumstauLe. by tJu- cxcavatkiri o( !.jnall pti-quarrics 
to supply buJlding-stcru? for local wants, inaimuch os no miliblitc occurs 
in the ncigliboorhood. The hlacltstone quarrks showed exposures^ 
umlcf only a vrsry little subsutl, of tokTahly Ireab, and fairly tough, 
aouitd, cotii[«^| stone, in vertkdUy jointed cohnnns. capaide ui'yielding 
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KOod-^Ked building'blocks, flettj atid road-meut in abundAncF ; but thti 
cKCA^'aiion^ bctftg of t)»t- nature uf pits in te^ie] bntl, ibcrt must 
be Uo! (iisadvantu^ a{ tratcr-logging and tlie prcraatun; rotting of 
stuur from the prevncc of on excots of (psirrj'^waicr, 

From Fattuia ilie WNW. cart-road for t| miles, lo Singra. itaversra 
a ficlilj/ ferfife and vrell'Vnitmd country side of deep beddedJava soiL 
Singra with its eonspicuoim " " or Tempfe, is situated on an emiuenre 

of tough, coiDptct;, slightiy-omygdatoidaf lara, of which a yowl sample 
was obioiRHl from near tlie bottom of a wcU-ehaft. lOO y-anL WN'W. 
of tile Tcropk. 

Froteediiig along (tie coil-tiiiul WKW, for rj tniJis to Si*H, firief 
liatls wi3Hf calk'd, and tietcuis maiU-. first* about | mile SSW. of Singn, 
wlwte tile Wily imdulatme rocky sttrfaee. wa=. foutid to be composed 
of u tougfu slightly tunygtbilfiidat kvn. netkulorJy jointnl, nnd liberally 
stroked willi shingle uf ail sues up tn about 4 jnrlici at TOs. m a contiiiton 
iiesli {.-noiigft to be utiltsed for lotad road improwinuniSi by being seieened 
and oceasimrnlfy lirokcn, Al abDiit 300 yante 1 l. of Ssb, On- great 
dyke, already tiaced ns trending tlionee ffum Su «l atmiwddar and vui 
Majhvjlna. was carcfiiliy ejamnicid. At the sprjt Juai noted, a snuilt 
w«U-shaft, yielding but a poor supply of water at a defftfi qf 35 fwl from 
tlic surface, llje dyke measured about ju tce( ht wiiltli ; hut slmwed 
unniistrLkable «igns of cxcr^ivr lattirid cumpn^ssNirt, masnuteli os the 
deitae blank Iwsalt of whfcfi it n composed, exliiblrefl #ucti perfoci clcas‘> 
age. tJiat tjw malLTbl wIkh slightly wrotlierod, was foimtl to be tnuis* 
S'tmtjy split into thin flakro, most of them much less iban | inch in 
temiity ; whilo the tenical jointing of the mass Jmd tia ellMt of Ixrokitig 
up tlisc thin plates into sub>paralJe 1 optpedal forms Towards the top 
el ihi- wiU-sliaft. a band of abotii 3 fc«t m iLicJciitss oi my rloseJV' 
clcaiiTd rock was ol»iTA'e <1 to bir so much contorted os to Lie fakhid ttfwi 
ttself L evtdeijtly, as the result ul some obslructicai in the way, during 
lilt' passage uf tfic mlrtBive mohen ituitFrial. 

It was noticed thui Ibi; newly pcg|Mi'OiJt roadway from MAjfwtoa 
to 5 is!i and tI w D cg ctd ^\aiidta to Midni, tukea a paralii'J rourge with the 
abovunoli'd imjiwtattl dyke, and it may tboTofoic be here tmggestcd, 
that in tirder to rotivcrt the cleared ground toto gn economical traffic 
route, it shoiOd I* provided with a raised rcsifbnt foundatiou, proitr- 
aWy diamisJ, and then maeatlamiscd wjtli a fairly (,-eQerorss layer of the 
natnratiy broken “ metal, ’ so abondanily strewed tJ» sairfoce uiid 
SiOfKs of the adjoining dyke, ti rvottld, oj course, be necessary to temut 
tile dykfr^iiingte in order to secure " mctiil “ of uniform ijau^. When 
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pxainincii it ™ (ound that tlip pwrrs o! iktaclttd ^lunfii' fitiin the 
surlacfi, erf more ifmo one Indi otmss. wen?, (or tiie tnotrt part, quite 
freshfluil sound ejittu);ii for ordinary road^kiug. Such nuttertni 
to yield a pemument lewd capalile of wiljislnncling (airJy severe tniBc, 
for aL least two or more years; juid. if tnrmd atid seith taned 

fiianopfiyrc clilps, (lo take the brmn of tfie wear and ttarl. its “fife " 
wmikl prohahJy !» trebled. At all events, although not w tmif{h ami 
strong as even vt't!atbei?tl gmnophym, tin- uLiterial for rond maidtig 
Fntrpo5es b nurpiestitmahly sufierior to any (tind of eajcaioous sicnie 
anri is so cosily avaUfiblc in such ptwILpous quantities, that lJutto cun 
be no excuse why it shmild itoi he utilised more extensiveJy. 

I'rofn Sbli to Bforw^rn ilo* itsidwny takes u rreurved rtiurse for 
3i milrs KNW. to SSli in Qh.- midst ul a bond of agrbullniaJ ground 
henuned in by ratk.plaiiis;—ihc itgicn lieing chatanttristically eanstittit- 
wl by bedikti k'lus. mow or less polyliedrally foimeef, Some 2| mifes 
SSE. of SbU liiore b ail apprecialite teJiel, -wlictCj at old SuRdrawadac 
the ground rbest to furtn a hillock of ^ f«ft above the aea-tevcl. wlifch 
b cwtinuiid rtiise-lilse from VVNW. to ESK. for a little more than a mile. 
The stinimil aJid $to)in of this elevatiim arc plentifully $titwed with 
tiiore or iits dpcaycd polyhedral aliingle. and, wlien fested. the wiuitry- 
tr«k ^ras (pnnd to bf much tougficr tliiin iJiat of the lower lying 
grotimd: so tjiat iie« also a pmoticatly unfailing supply of ulitisable load- 
meial may he sotiglit for ;md fututil, lo suppietnent tlw stock of dyke- 
sUingk alretidy Blinded to, as n fairly go^j tJiInl^frade metal, adapted 
lo the itceda of M'ertH:eitnLjnctiHl nital higltwan. 

Approaching Mnnsnia. l|i« surface of tJtr cUiutiry-tiKk presents 
quite a v-ariiity of tc:attins in bedtk-d-kvas. which howcTcr, all acrw 
in being mure or Its# rectlciitariy iolnted* At places, the lava is closely 
aiuygdaloidal and woJitilcrous r at othets, it is Hhcratty studdeii wi^ 
small grtKirs ol mixed chalcedony and qniirtr, or of mtsolite and oatm- 
ble, whbh also tmverst the rock in veins; biu. what is of mow impntiuncc 
ccwKimically, the entire region Hpjwnrs to he crbs^OTSseil by smaJi and 
large dykes, some of whkh show signs of intense ktml comptrasion 
by tlwir closdy cicavrd dtamiter, wWlc olbm are ntme narmaUy ikve- 
lopwh JOid capable of yielding practically miliraiied mptdiei, of angnUr 
sliingtc adapted Jot r«id maiaiig oiiemtiaiis, at atnall cost for 
iabom. 

UI I hr clini^iictifr jtist n.wUj’d, is tht lon^ ^nct pToniitn&nt dyke which 
runs practically E, and \V., abuut J mik N. o| Monvdra, which cm be 
ttntred uhncsl eontuHiously above-grouHiJ lor a distwpce ot more tliari 
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Holes, and which has been pierced a< intervals by the weIJ'&ltaits 
ol local a^icnltnncts. 

Sperimens of roclo* und minerals r^sterrd since the Iasi record, 
art as follows 
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C&mp-StatJoD X.—Morwara. 

EndoiCil Garden, n» ymds ESE, tf fk& T^mm. 

A RRANGHHEJm FOR wtxKK havjqg boen so^tisfaciDTil^'^ COIT^plst^ 
m cump by llw e’^Tcning of tti* jSth Tnstant, tJie sttcceediOfj day 
was duvijttK! to the trinirnifi^, rcgistralion ajid peurtdn^ of 
EpccimetTS, ;uid to tiie compilaticm of tliLs report, fiom the Ih^y and 
Ft*‘-kI-1itKjk notes by tile way* 

At S-45 aJit,, on the ^otli tnstajit, an exciJtrdott t^-bs takdn rn 4 &outh«- 
casterly direction tn and irmn thiioce liortliward pasi Khim- 

bhodni to cover grotind tbil liad He untmwfsed lot th» special 
ocoaiioct. At the v-cry mitisen a wide* but jtiperfktiiLLy iU^fioed dyko 
cd botiidt was located to nin Initn NW* hy NN\V* to SE. by SSE.. only 
100 jwds E- by ESE- of the town* 

TJie Sflnih-eastwarcl roadway* alto" traveiBaig nearly a mile of 
liedded-Ja^a lock-pkui, enier^t upon the allnvisd fairly fresh-water land 
of t!ic KEw moiety of the * Cer ^ or Iilaish^ and ihe gxoimil thirreabouis 
is utdisi^, ill season* for rku cidth^tioo t but, at pment, ts partially 
occupicxl by thriving cotton fields. The ailuvial ile|wiu tiary very 
greatly in depth ;-H^E^g from k$i t(ian one foot to osw ten feet at 
sundry places, and notably ol a spot where a streanKhatmel. trooe^blo 
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ID Biairwiadar, cu^ ttirough (Ik: cl^yry mU to Abow (t barelen^ santly 
marl at tha battom, cnvesct) In- eanilly, rwhly fossilifamia ajluvinra. 
with slabs and sroaU ftagni?nt$ of niJlio|iJ:ci]i-tfi imheddett b tU uitptf- 
moat parts. Tlta J«sats lound are all nf reoant Ag<f. and prindpatly 
bfJoftg (I» igenera Potamida, Patuditta, Ptancfbis and a lew stiay 
vaivitjii of (/iRo. 

Approaching Bhdrwdia, towards whicli the Cer aUnvium cncroaclics, 
the surface nf the grmintf grows graduoJIy iiioti; and mun? mliiulitic, 
, tmtfl Ifw rodrlwny cutting through a btufl reveals tl>c foDmvmg geofogfod 
structure ;—The bluff borders a broad \-allty flilwl aith alluvium and Ih* 
7 lurlODjSJ WNW. of Bliurwdni, fis top b covEied by about a foot in 
depth of coarse and fine slabs td ftUse-brddr^l mlliolfte, ttwriying a tlun 
layer of compact, rttbhly ntilioHte conglnmeratr, which, In its tiitn » 
followed by about 4 feci of ati tartliy. inculwrent, mjfiuUte^ionEloiiirrratp, 
with iucluaitKis iil JtmonUii: limcsionc from tfic underlying Teniar^' 
deposits, which are not bar esposed, hut may be seen m siti>. exposed 
hy the baitls ot Iht river | mile ftmher souih. The bed of tJi* fiv« 
at this fiart bears large (in&ntitKs of fine sand, of whiclr samples were 
taben for examiftatlon. 

Blidra-dra viliage stands on a foundaiion of coaisr and frequently 
false-bedded mlhutite, which diminishes to nil in tJie direction of Bag- 
W'adar aitd Khiimbkodnr ; where, liowevc-i, thr ground Is icmleml fairly 
calcareous by large qtiontilies of tnillolife drift. 

U wo* furmwly noticed, that a liirgtf projKirtion frf the drift Img- 
tnenb around and alioui the town ul Ktidmbhodor. consisted of thin 
iiirl slain nf a coiirse textuie and ruddy him, so that it was not surprising 
to find that on the west side of ttio highway, nboot 3 furlongs SS\V. of 
Kb^hhodar iherc 15 u narrow rutge-likc hillock which runs SW, to 
NE. fur about ) mib, composed of liedded-luvo, Lkickly capped with the 
rcmuins of a basement layer ui cooise, sandy f^wdrka Stone ctniouajy 
dopusted in thick kmios of from less than ^ to lu much u 2 inches or 
moit' in thfrkncsft , just hardy iwld luguthcr by iirtetstitui] ferruginous 
limy matter, so tiuit tltr entire tmua pt&jcnni u singularly shaly aspect. 
Tiic hilkict top is JitemUy tiddfed with fMis, .fnnn which thb msub- 
sUiitial fubhUtr hus been ejscawued fot road'making. 

From EChamhhodar wtstwarrl to Kindarkheiu, the fertile coiuitry*' 
sido is wdf cultrvateil upon essentialJy pure rogm soil derived direstly 
Itom ih« dccompoiftttioii of the beddcd-lavas beltm% At Kindurkiwiu 
itself, the land is targidy covered by olluvisil soil r while northwa^ in 
Uic direction of JdhpwW itnd westward, back to >lotw4m ihe hoildcd- 
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Iflvns of tte Scriiis con^ittiif Ihc ctitim of the 

country-sklc. Nodykra oi any sim dtecovTred iw thb region : 

biir a lew of the low hog-b^clcnl liilTocks simI rktges w^re careiidly exa- 
ixiined. and found to axhibii ex^ieftflingiy tou^gh and strong materia] 
irapablc of bring utilh^ as roatl-rfietol with decicbd adviimtagie cm ifie 
^Ofr ol itcnjiomy. Amung lliese^ apceial rtimlion may be ttmle of a 
mnnife^tly cfystolltim olivinje-duLcritt?, wiiieb lorms a large qnodmtigulAr 
blllork mtks NE, of Momam ou iJie rend lo Maji^'ana. 

Untravmcd pound to tlw iii«iti uf Morwani^ was daly covered* 
nn *1 m! ^nth mstiiiU. by a |nitmey of 4^ mih^ frntn the emnp to the mittli 
of Skigra. During this oaccurskm^ tlic Ev aiwl W. dylw, already notked. 
WHS rc-imssed j mile Hue K. of iZie ttmn and found to exhibit [K^iuutl 
angular shingU- at iho sirkdce, at a pkee snimble tor bemg excavated 
for tile oxrritetion ol gooil imd-metui matiiTia] cim a Luge: seeder At 
LiikspDL, mureoAicf the beddcd-kiTO or countly-rock tluough whtcii ihe 
dyke pas^, rs mistd into a low, ficarccly pefceptlblc ddge wiiicJi tiends 
SW, to NE,, Olid is composed of nioie Hiar ordinarily louadi nmteriaJ, 
polylictlnilly jriioted, and thetefore capable o[, bemg alMi ittllisofJ 
rwtd-meial for cotmlry higbwnc'^. The itteacaurimi must be taken 
however in excavating tipon ibe ele vat Urns ni this, and imlnMnl up«ti 
ixii Ttick'-pbins compos] of bcdilrd-lnvas« to dibcanl paidx^ iH materia 
ihat are loo efcEcly amyidabidal. it sudi material b destined for use 
as road-tOf^tah Certain afras on tlif surlncrt? lieteabims, ate sci thickly 
siuddiL'il With ^Utk amygdales, as to givo the rtek a singBlatJy oma- 
mcnial ajjpearjjjice ; andi when qmle Itiesh, such specinufus, in uvfm 
small dimensicTO* might be uiiJI$ed by Eancy-sionc aniheers^ ioi 
Ik? product ion of quaini clo^^ ink-siaodi and the like. When 
weathered and sunbaked, the amygdalcj^ are very lijible Ed crack: Rsumkr 
and dJfop out, leaving the? han}i?ned matrix of tJw took in ib original 
h^bty \'e=icular^ almost spongy condition. It will lUereftim be gntluittd, 
that soldi texttict^ allhongli ca{MbU, wfitii prrfHrtlyitesI^ of wiil^tand- 
iiig oitJhiat)* wet and ^ry attritinn, ^ oiilil sperdily succrimib ittider sevrie 
crosliing Itifcf, inch ai iltac nc€afikif]i^ hy bcjivy and contimtom cart- 
iroJbc i so that* Uk a role, all, only irery slightly amygidohlal 
1avas> shniild b? unhesitatingly rejctieth when tendered for road'inakitig 
Operations. 

At a distance ol jJ rmJo$ N. of Morw*ira, an E. and W* irending 
ridge o[ groiiud is encnimtcrcd, wkkh has Jairiy been pul under cnlti* 
vatiuw lot tim sake of the scanty soil whidi It afionLs. Exca^Tjtjoiia 
htrTt, wtiich w oidd be imturaJly drained and Ittv (turn feat of dclrimmlal 
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walw^ogging, would yiekl an sibiifHlant sofip^y of firm pact shingle, 
!»uflki<mily lougfi for ordinttrjr road-mf tal: but, it wilJ doubt less be 
ctdlfid to mind, that the westward extenskHi of this rklg^ ri&es to a 
sfuinmit o< ^ feci above the scadevel, m (orm nf a rpunded hillocks 3| 
fiirloni^B SE, of iho abandoned villoge-sjte of Simdrd\r£Ldar, the slopes 
of which are ctosre^y covemt wttli i to 3 inch !&]jin|iIo m a taferahly 

fre&b condjti™. Obviously, a. slopeqtiiiity bem wotiUl be ^siifbcksit 
to supply local for toad-making otkI rrpajdng fm* many miks 

around with stfkt economy. 

About ntiif mSie frmn ihr X, of Singtap the road from Mur- 

wara eros&ies die E. and W. dyke to wdiicli fmepaent n?ierenco lia? 
bwn made* under tin? specific name of tijc Ktmwodar^Mujiwama-Sisli 
dyke. QkkI and abundant shingle capable oi being sereencil 

to TCadllv yield lajfgc supplier irf iatrlv fresb, rcocly-made * metal " of 
ij inch cmiM here be seritrcd at a mlnunum fit cost, lor laying 

down upon the entire UtUiCtb of thr newly marked rwlwiy fimn Majiw^na 
lid Sfili ant) \^'at1nla In Miant : and fresli «|uaiitltlrs of pcrfi^tly MWintt, 
uTiwTatlum^f maternal can always be depemkd npcirr all dtmg the length 
of the great dy-ke, (which avenge jo lit width, down to a mean 
depth oi 20 f€€l to the rnictergiDunil water4e¥el), it wanteil. 

From tlirt crossirig «J (Iw great dyke by tlit carbroad Irom Horwiiia, 
for a distance of fuJ!}" half-a^mile. a wei]™urkerl ridge of bedilcd-lava 
c^TtcTiLls Itnrn St to N- to^rattK Singra, and liemg l ompofsetl oi mure than 
ordinarily rtmgh maieriah (ffjo its petsisteiice os an dc^atmnh suid 
ref icubrlyd‘tinted cm a mDdernte scale, oflers a fresh varkty q| material, 
it teqtEire<), for toad-making purpci^, 

fJo raicJnng the north o| Singm with Us richly fertile gaidcna, 
obeervations were tBki!n oi die welbtt'ateiiaJ of tlic fOtmuul Xuddy, 

now' fairly full of waLer. and IL wns Jound that thr Lind lo the north uf 
Singra right up to Um State botmdary marked by tiie f^ntJmrn bank 
of thu now' companitivtdy nantiw Kiver Wartn* entiHtsts of an exccptiori^ 
niiy deep layer ot licdilf^^lavn iioil; W'ith Inii only oce^idr^id exposures 
to itidlesle rtic nature nl tint twla liebw. Tlius, at the Stare hoitndafy 
2 miles XW, of Stngra, both banks 01 the River Warta show xrarp^ 
of IS feet nf Tbomugfiity decomposed bedded lava; whtfe similar soil 
iron tin lies more or less deeply developed qll aJmg the Ixiundary anca up to 
anti beymd tlie cart-road leading from SIsli id Raw^jO in Xavimigor 
Slate, Th]& rood foliowied np to Sisli, after crr^lng a sIulHow 

(onlway. now' dry, oI tin? Kaiintd Nudiiy- oiul ttte riregutorly elevated 
long patch of ground to tiu‘ Imniiidkle iioiiih of tliat watercourse was 
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found Ut stow w exposure of tetictilArlHdinbd. ^hiugto^tremd bcddt^d* 
Uva. somi^^ hat dtxayvii. 

On retitching Sisiii ito Ptlti-I of tto vjlbgc eamc&ily r&qucsted tto 
inspection ol ^n oiri site, where a sxnaU ctim, now tlcmttlislwKJ, had once 
told back tlic ^tirpltjs dminaJi^ of the jiurli^e in fonti of a lank or N^er- 
Tlie sste in question lies approximately | miJn of SnsUp and Is 
reaetod by feto couj^ oi Ito great dyfePp (whkb intersects the 

village and routJnues westward pa^i the Slate UHimlary nearly a mile 
larttor on !Jw rnad to Ctiandra\eim in Navanagar terrilofy), and tlic« 
CTOulng iKJUtli through a pkmtalion <d Babuls (doiria tfrii(ic«i}p 
wtore a ftreamlct earrto Che upLam] dmina^ tovrairts a tirtotoiy frum 
the Kamad KndkJy, a inde a miiq to tto nortlv-wiest. It and 
douhlless correctly, been ^tiimtcd that ito Pecominiction of a dam to 
comrhucc an irrigation ^"Takv would amply justify any expenlf; 
incurreil. by secufing a plentiful w^tifr^upply for luljy 400^ ol 

oacc^lbnit agricnUtiriil iand, whkh is at pr^nl ftmrcd to lit^' 
fallmv. 

Frnrn Sbli ^^o^tl^w«^iw‘aTd on rwttl to SV^iuldb, tto groiind lor 
abotii I mile h covered with fmm r In j Icei of nlluvium t\iw fo overllov^ 
during strcce^ti'o tnonsiocicts of ito neigh to nni^^ muteirourseSp bni ihu 
toildfd-!a>ii MK}n onteiof^ iis iui urkdnlattng rock-plain for i| miles 
to the angk-boiindory o1 the State, whiw an irxegtilof rismg area inay tic 
distingubhed by ito supturkr iKudncss of it^ tockp whkh t^xfiibits niiiuer* 
DIB geod^ and simlt ^'eiiis of a ailjcentis fliaraclei ;—eluLkedemy, 
quarts and ^olites^ 

Taking up tlte rtKittoay frerra Cliondniw^ at this twundaT)-. tottk 
in tjie tamp at MorwAra, noiliing noteu'orthy reniatiB to hi: rcciwdiuh 
toy^d the oh&ervatliiii ttot the Land rs comiitiited by a wittt and 
tiJmosi tTt:cleii 5 rock-plain wiili hit a scanty sniipty of soU which is fully 
cuhimlttl \vIi;eretf'iqT a plough can be made to penelratr. The groiuid. 
moxoow, notably m the NH'. nelgliboiirliixid <il Morwira ia ultra* 
siliceous at tnojiy places, and frcqucfutly glisicriB and g]i?ams hi ito 
Kimljghi from the numerous white IragriHjnLs ol genxlca autl rems. of 
4;lialcedimic silica. qiuLrt2 and spedcs of j^lite. Tlicsc* Imv^v^v^. are 
ol bin little valuo in Ihe cru 6 i^ conditiun ^ oil tough I toy mijislu to utihsetl 
by industrious vilkgipri lor lashiotilDg into quaint curicaltieSp but tuns, 
and 34^ fortl^» 

Tents^ were Silrtick at Mnrw^ at q a-tn. ott the 24111 mstont and tho 
camp rcfTiuved to KCmii, wher^, as su&^ifnt acconimixlation was available 
in the DurtMJTgadh buildings, work was conducted Jrum tliwtic quarters 
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thereby saving the loss ul pra^tiraliy fine whole (by. The j<tnniey 
from Jiforwtfra wm lakeu tfid WsirfAls, and Uience along the lower cart- 
road past the NaoniLni Takv to iuin tht; newly projected roadway near 
tlie sea-port town, and t!ie following obBcrvatjoijs by ihe way, were 
duJy nxii-^fded, 

On leaving Sfoiwilra a vbji was pakl to the I^atcl’a widl culLivated 
(k-Ids and gardens nn tliv injilh-^vestcm side of the town wiietr tl» 
well-shafts were insperlcd and advice afforded on tpiestituis of water- 
sitpply and irr^atjoo. WJtife tti Lhis uciKlibouflaxid, tlr opfwrtniiity 

taltcn to examine sonif: of well-shafts rm ilte line of the E. and 
W- dyke wliirJi litre cots Ifirongh Ibc l»dd«l-la\as j mile W. by W^'W^ 
trl Mnnvim. 

One of the wells (hia examaicd waa lietne ppwly anitlc a few yards 
<inl of the line of tile dyke, and ibr anxioos agrlcultnnsi wnoted to know 
why Iw! did not find any indkatkms til a 'water-supply aftcj having 
reached «u a depth heytmd the (mmial water-Ict-tl It was pointed 
out to him that he Imd sunk his shaft into frcviously diaJtirtl bedded- 
lavo. josi outside of the water-hDlding dyfce ; bm his bbmirs were not 
entirely m \-ain. ioi it was faiiod that he Ijod unoaillKd tb- tiasal contact- 
20ue of a lai-a-dow, -wbicb, in passing over the eJiiilrtl surface of a pre¬ 
vious bed ol hiva. mujrt have tiad tia slcarn-ktltm vesicles, propelled 
verfkally upwards into tbo moltcii rock'-irma>, so as (u forin mmtcroiis 
straight or tirancfied tuIxa of varying Lengtlts,'—seldom mure Ilian 3 fcw 
indies long. These sicm-lilic vesicles when subsequenlly with 
sccondaty mineral matter, would, of course, be afterwards rcfinseiited 
by the A-crticaUy disposed, mo™ (it less closely paralh:] roddike aitt}^- 
daks found in the solidified lava f— tlie inatrix oi whkli, in ilie fires^t 
insiouce, lias also uDdmgtme profunnri changes, by bebig converted into 
a brick-ied muterial, analogous with laltritc flic specimens secured 
of this uncointnun phenomenw] in kical bedded-la^as. present a arngu- 
brly curious and even beautiful appramnee of a deep brick-red ground 
traversed by suti-pirallej rods of milk-white. (Keolitic). mineral matter 
coated with bright green gburonite. Tlicy are of scieutillk mthcr tlian 
of cofuittervioJ interest. 

.^binit one mite west of Morwriia, tlic long dyke abovenoted OxJiibitS 
evidence of intcnsa kreraJ compression, being rcveali^l by a weJI-shaJt 
there situated, from which large i]uantiti(» of closely deavud basalt, 
precisely similar to that obsKTVitt £. oj 5 isU, fiuve been extracted ; but 
tlw vast hulk of ilie dyke-rdcii is of the nature of perfectly fresh deep- 
blark basalt in polygonal pieces of from & to 8 Inches or so in length 
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wlt(i a tendency to break whb ew Into « Jmnl anewlor shbigte suitabte 
(or road-metiiJ. 

\Vlii1e lli« bedded'la %'«» imserve ttidr integrity rctiiiulaily- 
jointcfl recki, aJJ tiie ttuy from Horwiim to WadAja eIjww am a few 
iOstaace& to be met with ol <liver»ity in dclatl wliicb am worthy of mom 
than passing notice in thb places Tor instance, about 1 1 miles W'KW, 
oi Morwura thnpe Is an eminence of irreguLir shape and of quite } mLJe 
across, which, by reason of its jupeiior elevatirm. proclaims the power 
of beiiiR better able to resist suttaeria] dcnmktiim than its Hirrouiiflings- 
Wlicn cxamiDt-d. the rock at Jitst sight uppeari to be in on wise diflemnt 
irom tin' lattts below, but upon careful scrnimy, especially of certnin 
pairlus of wvatiicrcil tnaicrial, it is found to mdiibit a ^l^ery curious 
9tni*;iurc; being, in effect, jointed mto small pnlyhcdra. fiaving an 
avrrage diiumfier of * litlir ititim than an inch, with stmnlt 3 {p» spheroidal 
nuelei catnfiosed of very much tianler maicrijU ; so liiat ivfwn siifliEietiUy 
decomposed. Hie smaJl spheroids of appnoxinuitely one inch in diameter, 
drop ijut entire, iifce so many sciiooiboy's marbjes from the cnimbLjng 
mass, when smartly tapped by a lanancr. 

Another leatuir, by the waj^sidc wi the road to \Vad4la, is that At 
about i| nubs ESE, of tJn- village, the road nin» jnrtklly uver an E. 
to VV, treaiding dyk«, traceable fur aixmt 3 ftirfmi^ abovuginuRd ; while 
only about i<h> yards nr *« E, oj tJie village, flute b a jumbled mound 
composed uf lari^ bloelis of Mack-rnck, whteh might irom a distance be 
exfutled to yield good tmtlibng materijif; but which, upon exammatitm 
was found to be sun>-gitsiJoifkl, ttmgh and splbucry isulweikufiiriy 
jointed : and dmos-t rhytditoid. f.e., showing finw-stniclure, accmnpankd- 
by a bssility which rundcfs llu? maicrttij quite unsuitable lor dlhw 
building purposes ur rna<bmetat. The uniygdafis. uioreo\i^, wrre found 
to be elongated and dbcoalof, pouttmg to a very rapid cuiisolitlatiun 
ut the dewing mollen magma 

Westward of WadAla on tlie routp to Stiuii, ilw bedded'kvaa ol 
the Deccan-Trap Series coDtlntic to preduminau- fnr about a coupk of 
roifts, Bfsi uf all os a partially cultiyatcti crnmiry-^idc and then in form 
of a rock plain, (imdiially, Imwcvut. ibt siirlnce Itecomes strewed with 
angular maierial nf mixed miliolite and Tertiary foisUiforoiis lime¬ 
stones and eotisolkJated sands, which {irububly belong to the Dwirka 
group of beds. 

About tjj mile E. of Uiam, o>i the side of tiiu ncwly’markcd 
roadway tlicrc is a well-shaft which thrn«,s some light on thi' geological 
structuro of ihn grotuuL Tlie seed on shows about a bni of sop, followed 
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below by 3 to feet <il compact coa^anicmte contAtning nii'ipeiotis 
fragments of Tertian' fossiljfeious luneatoue and bterite. overlying 
CD icet of a rubbly and cstf Uty conglnmcrate. 

Approacluog iDifni, ^ mile ESE- ol flit town, the tTsadway nms 
past the lemunatiofl of a Eupborbta-^btd itarniw ridge wliicb trends 
Itrnn NWj tv SEv in a sutvcFesceiittc line, sboiviiig a cap of some titrec 
feet of coarse, frwly fiDnej-combcd miliolito. restuig directly upon a 
suhstratiun of compact, cnttsedjdntcd shell-sand of Dwrtrka.* or Poot- 
riioccne Age, From thence, the groonef rises rapidly to tte eminence, 
<41 the northrm slopes ol which the town is buElt, along the eastern scarp 
of the btiwd inlet kmmn as the Jfcda Creek, and nbotit one mile distant 
from its sand-spitted outlet into the opto Aiq.bian Sea, 

Additions made to Llw coflcctlmi of g-eojogical spcdnwia may now 
be regureicd as roftoH's 
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Ftoutid away f aniir early in the momutgot Sunday^ tite ::6th in^nt, n 
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root to ilie bcimdlaris nf tlie Siatc. and tliereafter sotdh-n'cntw^rdly 
fiwn W^iitaiu Tnkiaaiid back to UiinJ along ilw inland roadway w 
tcaving ihe | nul^-bjoai] atrt{) of coastal bud to lieinVHtigaU'd upon n 
lUtllR OCCaSKMI. 

At 2| niilffi XE, by EKE from Mjiini a sample of the Salt Marsh 
aoU was taken, tcgietht!r with a number of «crm4ossifis«d nscent marine 
and [rcsltwater slwUs of molluscs ; and it was nuticed that certain fiotcties 
at this part, kid bare by tla? winds, consisted of rubbly tuiii[js and sinh^ 
of consolidated stidl-sand pnecigcly simliar lo that being formed at 
present in lai^nurabtc positkms upon the Ticocti of the ufwn $ca. and 
along the tnargins of the M«ti Creek lo ifu; itutnwliate tNist u( 
Midni. 

After traveretng the surface rd tiic IiardencHt nihivk) tniul of the 
marsh for some disumeu, a small bungalow was reacluti m the summit 
of a ridj^ of slightly aniygtfafofdal bedded lara, callcrl Kagamri IJlinr, 
3i miks XE. tA Mi*(il. Thb ridge of Iwg-hmkcd fiilJocks runs practically 
east wan) to tl» bouiulary ol the State for } mile, ant] l)cing cumpcKcti 
ot nnsUtimmcshcd ret icularjy-jointed lava, com t intiriu.-.iy shL-ds an 
abuntknco ol tougJi angular shmpic, which ctmJd ccanomiHilly U: 
gathered and dumped down on to tiwi newly-marked rmtiway whkh 
skirts the taoundary line, and continues fur ij miles SSE. tn Wadilla. 
The new roadway front the N. of Kagarari F>iiSr, covers an almost per¬ 
fectly flat roi:k-pkiii of tiie kdded^ava nil tfie way along the boundary, 
luitil, upon approaching Waddk its surtoco is tempomrih' obscured by 
ffcitir t iP 3 fw!i pf alhivtmn froni rhe rmT^h, 

Fmm VVadithk the SSW. hy SW, can-road was fullpw'cil tnt roots 
iitt Tiiki^ and the foJlowkig notcwortliy wicunrLncijs wirrtu duly rwonliHl 
by the way, Ai a distance of abuui uiic mill? Uom WadAla the i^uiinil 
by the !Jidc of a small stnMim was iioUccd lu sigus of latirrlie ; bm, 
upon cxzunination it was JoEiud to e-xiaibtt otily h sntail ai'ciuitiihitkici 
oi tTC^unsolulated, cease l^tertftf-cotiglQrDi*riiU% willi lUflicdtjon^ at 
Tertiary and mllbllle fogmmitary^ incitekim. 

Qf>e ttiilir farilirt aluag, or atiiirosairtttdy 2 miits SSWL «jl Wadalii. 
a smaJl t^\ hdl vr±% mcptintiiird^ frwta whkli T^mpfris were taken 10 
its siructiirat p^cuiiarittts. Ttie ^umniit ol tlic liiHock was fpujul 
to 5ltow btabg ol a fosstlifcimia Tertiary littivily sUiuctl to a 

deep teick-md colour, anti a^socmtftl with blouk* oi an ovuicnjly Iota- 
mindcTal hmrstont?, iitsewise indoed with latifltii: stains to a de^ii puipk- 
red Luderiying ctiese, rtxrk consul u of a veiy crarMr brecciated 

larerite conglomerate, which, by mutosomaliim c%'diibiud patebts and 
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segrepition veins ol ft chulky-whitr iratrrLal iti fuborditiftt^ f]iLititUKs, 
oi Mfhicfi samples smtukkI ior la-bomlnry esaTninatiot). 

Tliis lateritic Joroiaiian vtas tracftj tu extwiii in rid^lilse hillocte 
lor 1 mile in a N'W. direction nnd mlicd t« tin: SE.r while, Irom the 
latter portion, it sprruds whicly SW. lor miles right up to tl«; village 
oj Tttkrii. The wliole of tlie ciHintry-sule lor ft cunsklfirable dtstatice 
aroiutd and about this ri^ is ■ literally painted ted ' with the clffaris 
fnnti these heights, althotigh the latetltt' proper is itnwlieFe promiiiciitly 
exposed There can be nw room for doubt, however, tbat the true 
iatcritic cap to tin; original hi>g backLil liilbcks tjf beddeibbva, lies low 
beneath the visihfe Istcritic-ctmKloaicrale ; which. titJtnits fontil ^mir-nts, 
roust be assigned, in its ortgin, tu tlw TertiatT. —pmbalily FJiueehe,—Age! 

Evidciicfl in support of llw ftfxivrnoted cdnciusUin b not wanting ; 
for upon procenimg burcly f mik- farther, or jJ ftirlonj^s SXE. by NE* 
from Tukra. a small liitlork, forming pirt of smotiafr fnon^lateritic] ridge, 
reveab a chirtclerlstk; series of beds of Miocene and PosUlwecBe 
(DwJrka) Age. Tlie sutomit ot the hiJIock is cupped by tlilcksJab of a 
pult*, nidtly-bufl calcifcruits sandsione or aninaceous firoestmte, anolc 
above, but ^tistinctly fossilifeious and (loiijiluincrBtic bejow. Underlying 
this there is a sonc oi richly InssOifcrous cunglwnctnte. ImMcly lextuiad, 
earthy, anti crowdwl with tiie fo^iliscd sheJU of imirinr. Gdf, 

Tills hod lies coulurmahly iiptai a snt»tratu(n of very ycJlow. broken 
blocks of limtinitw Ihsmtone of rbo Piiiildralite lyf*. which tn its tnm 
appears to be drjioeitn) upon (Jk- IvxIdiHl-bVfts of tlw fh^ccun trap. 

On approaching Tulin, almost within o stono’S’tliiowof tlic vlltafic, 
the hilly and undulating ground fftows red with a widcspriiud deposit 
of ft eotnpact. but somcwliut cosisc-roxtured Ifticritv-conglumttftte, 
composed ol Jatfrite pebbles ecroented logctlitr by limtuihic decom' 
posjtitm products, the true naturt oi which remuttii to be revtalcd by 
dcicnninatlons under tlju microscope. This *uuiv fitmislics a distinct 
variety of ralerHt<ongJomerfttc, wJikh future- blasting nperations might 
probably reveal in conjrnrfciaUy workable ({inmiitles as a ne^- kind of 
oniftmcittftl siune, and luis theielcm ttaen regislered undt'T tiK‘ name 
of " TiUifaltU. ’* 

rrom Tukm, the upper roadway to Midni, which runs iioriij'West- 
wftnily fti ft mean dfeiancu of f mik* frnni i!k- s«u-shore, was foUoW’ed. 
over gromid covticil for the mepBt part with blown sand. The underiying 
mck. htlidly Lxptfied, was. for tlic inost pirt. found to cunsiftt of it sandy, 
indurated, limestone of pmbably Dwiirka Ago, with min 

patclke^ o£ inUidite Ilrut25lfinc. 
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Midwiy. bciwteii Tultra ami MMni, on a^pTW^(^tling the vilta^ 
Bhavpuia. llie crosicm of a nai.*! K' ihs roaibiilc, t^vtakd the present 
of it faiily Oiiek IjeJol compact, but iBuch dccajicd stone having ail the 
oti(wajdapi«arancesol a hjin] conHolklatcfd shen-sand ; but, when chi ppied, 
was diwoveml todiscUe* a vertically-dispcewil tubular siniclure, strongly 
reminiscent of tirganic «fut'.tuw. Should this, npon micnwropkal 
examination, turn out to be part of an asuasta comlliun, it wotiM go 
iar to p^o^•e the titisionre i)f a fringing eoml'reef in cloaing Tertiary 
times, 

At Bhav^nini, a wcU-shaft w»t inspectwl and lotmd to show a siipw- 
Bciu] h\rr of whitish, but somewhitt fissile, indumtHt, ctntsoUdatoil 
fsheil-sanii. of but small eominvrciiil value, to The total thkkncSi ol 
five Iwt, resting, apporentiy Vfithout an^' inteTvrning cuiiglomcrale 
upon several f«L ol thotoughly dccomposttl hcdtled-lava, in which row? 
of spticfoitUil nuclei could be dctecletL TlifeiH; nuclei wlniii hruhen open 
were fwimd ti* tw «*Jiiplrtely altered into a salt, bhiish-grccn cnrtli. 

t)n •!«.' ^9th instant, it was dt'ctdeU to iBvestigate llte coaxial cx- 
posnrrts around and about Mi4ni and ad along tlje shore line as for as 
the village of Tukni. For tliis purpose it w» found ileccssaTy to enlist 
the servicijs of three men tu coity tool* and sampled, and to make the 
traverse on k>oi, 

Prbeevding for abuuf 3t)i> yards SB, by SSE. from the hack oj the 
DutbaTgadh. to Uu? lop ol ilie tuJkwk there situated, it was foimd. tbav. 
resting uim u i a tliu:k aotetmtuni of consolidated shell-sand of Ltwirka 
Age. tlic hilliKik. eatfruivcly iiuarricd to a masimum dcpili u1 an feet, 
CHKisisls of hetli of eompact, eoarf^' ami sandy Itmeslone ol a brown- 
taiifi culanr and inferinr quality. Passing thn Bandar and tlwti north- 
wanl along llw strip ol sandy slroie at tin: base of tiw H. scarp of the 
rmeh, tlur Inw cliftdike scarp war climbeit to reach tlie site id tin; Level 
Datum Pillar of the Ingotiumclrical SorvTy, which is sitmted apjsoxv- 
mulely 1 mile SNW, of the Durburgadii Gate, 

The deep deposit of milioUte (ptarried on tfic SB. hUlock, was found 
to thin down rapidly in the [tirt^etiun of the Level Tlaliitn Pillar, which 
ht erected upon luxU of coarse, ssiody and mudi honeycombed mtliolitt>. 
laryitig from 3 to ti feel in thickness and resting diivcily, without any 
intermediate eonghnrwrale. u]khi a decpdepcKit of Tertiary (Dwdrka) 
consolidated shdl-sand. Tin- miliunte lies like a low ttfiace upon thi; 
compact stwU'sand whicli aludvrs down for about 100 yards westwarit 
lit iorm a steep scarp or cliikt bnnJermg tin* east bank of the Ifcda 
Creek. 
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Upon closet CKiutiiniititjit. the deposit oE shcll'saud, is tuund to vary 
ironi m to fett in thicitness ; sltliouj^ tnucfi dccAved and cmtii' 
My at the liQrfaoc, is canstitoted % a coiBpJict, indurated’ materiaJ rti a 
greyish white testuro, whietti cootd be litiJised, if in any oiln?r sitoatjoti 
lor hiiikling-WfiiCks of an ciulutiag chaiacler. The edge oE tfie diflct, 
wnnieg parfiUel with the creek shore &ort»q\^r, was ftnmd. for ti» width 
of a few yards to be oompased of a ftnely fibrous inaterial, vetlicnlh^ 
disposed, and pTWumably of <>rgank origin, prolwbJy of the nalnfe of a 

dead core! reef, sttiiifiirinstrticture to Lbe stone nJready noted asnectirring 

irti ilie aurfaw in tlw netehfiuurtir>od of ifw small vfflajK of 
HtiiivpiiTn. 

Tlie sirip of shore at tfjtr liare of thp ciificl, u eovnod |ti palcbe« 
with fbiD sand, plentdutfy strewed, with dead nuiTiiic sfwlis, jidndpally 
of The genera Oj/fta. renMiHw. t'nnfj'irrH, TeUitiit and a few other estmT- 
tnc and irmrine tarrns of life ; ^dide flic exposwl floor, {beneath lire sandy 
patclics), and imincdbldiy Ufi(krl\-ing tJa- sc4rp«I cfnciothUteil shcli- 
sand, and manifcslly forming its basal Eflytis, » composed of loJee- 
bedded sLibs of hardened slieU^atid, lull rd indosions of Gaj limonitic 
litnc^tvoe, iaiisite pebbles and a few trelbroflcct fiagniwnis of losic 
vulcanic la«i. Tltere eat) thus he liltk- doubt that tlie cunsutidided 
slfcli^d. prehKvbly hcltuigbg to die Dwiriia Croup of beds, iiere 
lies directly npoti M»caie strata, wliieli in their turn n^re deposited 
upon tfie Interite and ticctdod-luvas oJ ihe Dcecan-tiap. Tlw clti!ctr> 
rrrach their nmximuni Ewigfii about a JurJoDg or so north of the Levs! 
fktiiim i'ittar, to liieraafter ciimhibb end fall bock itifatid to the nortK'- 
cast, where tliey ftnafly vanisJi beneath tlw alliivliiiri of the niaish. 

Travdbng in the oppuate illreciion scawunK to tfic south of Slrdm, 
ii was found that tlie deeply ijiiarried depttsits of coarse milioltte alreadv 
noted, are doiiudwi down towards the sea^lwiT. wlufie they ant nw- 
lapp^l by hfDwn-ftanil, nntl a small proportion of alluvial drift to 
give birth tu a small bight hmnned in by a nanow spit of sand where 
a few stunted mangrows stnigglie Eor a hire existeace and nuiireiuus 
se:i-fmvl.—pelicans, Uainingocs and ollms Muni the siltbg liarbour 
On the sbeUwed stretch bordering the bight, tlm fimr ra>w of the run 
liave hitked the rough, comigated, torvd suriuce of tbe miliotit* to a 
brick-red cojour for the depth of an incli or w ; but a few hundred yards 
inbnil. or about ti miles SSE. o] ilw Level Datum PUlur. the thickly 
satidKiovwd mfliolite risn to IM height of 30 feel above ihe sea-kvd 
and, fiom a wcH-aludt, sunk in tlie neighbourhood, shows thwk, caned* 
lalcd, oblicpiciy-lainiJiateil, Iwtls of coar»c, sand>' mdiulite t*> a dcptli 
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of tmirt tluin S5 Jiiit. The ifqJdsJl *f mllitdiU; foimil to slope ituvro 
sjimt^vracnfs and to down irtcgtibxly inlASid in « SE, diRciton, muiv 
or fess deeply corned wiiti blown sand fifiJit up to anil heymid the 
* PaMia ' to the sooih of ToIot a dbtaiiee of ftUly jJ miles of diuin 
of fine uiilisable wnd, samples wf which were wjuted lor laboiarory 
cxaminaLion. 

Fttnn Tnkra. a drive ENIL. ws takm os fat PS the mins flf UalWuni 
iJcri,—a Oistaoce ei[ 3J miles, and tiw loltowinggeological obscrvitiona 
were recnrdrilIt was (diukI that the laKntc-conglaiTierate whidi 
encTOOCtus upon the northern inokty of the vfJtage, discminales a 
Unit ol fiiu: fragments, moath- of earthy luniMititic on*, over ilie entire 
coitntryside, whicli, however, slopa short oI a snirJI slream i tidle ENE. 
of Tuion, -where the aballuw erosion sIkjto an overlapping of much* 
broken pok-yellow, losaUfeimts, Mjnccric linitstone. 

Proceeding ENE. ilk: pound rises to an luidufiiting elevitUiin, 
wiikli Is cnpisd hy a thiu tad <d compact dark-yellow linnadone cif ilie 
Piiidilraliie iyjai, Imt loo much broken and sbattoted to be of any cunt- 
mcrckl eonBequence. This occuts about | HiUe ENE. oL Tnkra. afler 
which the surface deposits eotuinn* tn preseiii an esHenlidly Mioeent 
tacks, fur fully tnilis ENE, <it Tiibra, divotsifled at simdry phwr*. by 
paictk-s of rubbly, compact miliolitft-conglnmemte, full of Emgmenis 
and pirbbles of 1 »th G»j Jinuinitic-lmwsttGne and laicritc, of all of whirb 
samples were taken for tiio State <}eolQgica! Collection. 

The Miocene d£]iosjts continue 10 predominate right up Im tint! 
beyond the flathitijn Temple; hut. ot nbout 1 mile ^\S\V^ of I fie nuns, 
n very low and narrow riilge. about aoo yards wide and J mile in length 
protrudes, bke an ntitlier of lotrritc. trendiug imm W, to E, thifiugh 
the overlapping Ihtionitic timesiuiie. 

It is just in such situatimw that one would expeci tfic subwjjf to 
boconio altered into gioyish clayvy deposits diflenmiatril lurre and their 
by more or less Ihnoniiic laymo, commonSy (mown as the yeihiw-ocltir 
of ecimnicfCC; and it was not ihercltm; surprising lo fmd a small exposhm 
of v«ry pule ycUovi'.ochi« on the SE, scarp of tlw ihuhnini Vokala, | 
mik' ES£. of the amall village of SakJipur, 

From Saklipur and tlw adjoining niin* of llatiiijini Erri. Ibc NAV, 
by NSW. cart-track wao foUowied, fust, lor a furlong 01 twti over rnij, lirao- 
tiiiic-limcslonc gtonnd, ami tlicn !i|ioti an uninteimpted plaai of Iwdderh 
Java, up to Wadalo, where, | mile SE. of ilic last-tiaiuetl place, ilie E 
wnd W. bcariiip of a 30 feel wkk dyke, pkiced by a newly-dug well 
^fiait were duly recorded for mapping, 
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Sn many mmmm wrerc current ^-vtumr the oocitTTEnce oJ t'aliiabli! 
ikpci 5 it> Of g>'tmta] in tlic neighbcnirhow! ur lliini, ilial a itfiectal seatth 
for the tohienir, wJndi had «ot IiiirH-Tto been noBt with, waa pknned 
•aid ramed out on the 30tJt inaliuit 

A drive was tnken JfE. by ENE, for it tlisijuiee of 2^ mihs from 
nritini to ifji) borders of tjic Sail Manli, and tiirsia over the drying. 

I afluviaf mud in the dlratinn of Nagiirari Dfiilf, wFien: a holt wasciujed! 

srnie { mile S. by SSE. of tfie BimgaJow tm tJie last namnl Inllork. Here 
' khoditlia ’ went csllttl into oppiattim, and it was fonnd, that for a depth 
of from a jew Incfia down to a Tnaxiimuii 01 two feer. tlie a11ii\iaf Je-. 
posits ykldod a fairiy plentiful sni.piy of ' ftnpcre ‘ of iiicijiiciil seltnflc, 
itnlirrlded sub-vertically and hiotp or t«ss incorponitKl with mud. 

It appears that ihijsc rieposits of ^wfiroin, were diseowiiwl accident¬ 
ally while constructing a cliaiinel iJaoueh tli^ allucium 10 diveti ihr 
freshwater siirfnce drainage (Uetivt'd from tlw NE, uplands), from the 
incoming salt-water of the MimLi Creek and estinny uj the Wanu-delta 
tin the \V. and SW. Thte periodic mingling uf thn silt^beuritig iresh- 
Water with tfio brine, and tlieir ^ulKtuptenl evapomtion season by season 
wouU! vTiy nattirally cante a Hepewitjon of fiydroin sulphate of limn 
with dhiging nnjnmtres into the sydlmcnl ; for it is well-known that the 
gypstnn ctmtained in ^-wnicr hceins to bo procjpiiated as soun as 
37 per cent of water is J[bi by evaporaticn. but tliat If the water Iwcoliws 
dtlutcrl before the point of saturution of comnioii salt is reacited, namely, 
when and uitcr 93 per cent, of llie Wntcr Im been driven off ; or, if the 
aalt fsfidium riiforide) s disstilvtd away b>- the subtequcnl addition 
of frcfili water,—lilt* gypsttm aloiw will bv found 10 aecumubte in the 
ileposil. 

From the eirr.uininanc« imtcd above it will be g^tljcrod that some 
sneU reaction takes place perjodkally over that area ol tile salt inaish. 
the central jurt of which has been indicated ; bni the gypsum, on account 
•if its rapid aceumiilntion and admixture with silt, is but oj poor tiuuJUy- 
althuugh selenitic in Tariefy. and douliifcss wdl worth while being 
gnthmet for ^igikuSturat (HirpOMS. 

" to the niaj'^inii of the ttuxr&h its ifOiitJieni 

where the ^taid ti not entirely obicunsd by alluviiun. tJj^^ baw oi the 
s^ilt-iimrsh is srevciilcd nt placed to uf ;i to^Qif^irFo^ 

of tvohtihry I>wjirlGi.hecIs npm which fee aio 
of it littoral formatkrti imd rat^eU btoch tTesring dcnsdy+cr-i™(l<5d iiggie* 
o£ (ITeistDCCTii:) undoriyin^ 3 thin ilcnudi^d 

rEtnnant of iilabs of ahtiost itioic iiiTniUTfii3sliiiii*sio^ Ujc \i holc doubt- 


c Ecoxo«(c C^GOiociv or Pomahpah Statc 

Ice i«pre6«»tiiie the final pliasa oi tlte Dwirka gioup o| bctl» ol Newer 
I’lioccoc «r Early Fleistgcii:iK AjP'- 

Thi< specimens coiketrd and t«$istenil on thr. genltigical list m 
as follows !— 
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bim 

Nu. 


l^eility Aid Reiuarliih 

12 ^ 11 !. 

23* 


^ aJitm Ki;. bf flKli: «d Uiinl. 

Sina-rJ5. 

. -t . 

tifi 

flulMRcnl Punll^b .. 

Sknte hjMljt,v jb 2311. 


u\ 


OnilHtybie 23*. 



>nhit«tl M 1171 - 

dAlokUl 

Sbjwwii tHiAr. hot-bmoked 

fklq». *1 mllM NJi.vt Mbbi. 

n-ia-ib. 

m 

Awl ill-di?tiRnf. 1 

1 tail* mVt. i>v fW. »l WmIUd. 
iinull tnailitdr and ftelil ex- 
|HMi|in-f. 


zu 

Altvuuii kliifiH 

<«4(ian^ by oijwniv, (‘tv' 

h lam jardjt brytiiul 34^. fnidod 
by Afluill raIa 


345 

l(ioD ifi itMture of 
|€ld 1 f>>BA«, 

a wdlMi ssw iii WAiii!*^ m rW 

III TitkrA. 


m 

(VuAi! JAlttifti 4Dnj|loiUi;ml'P «■ 

^nir liKC'AJkt f MW 114-V 

aa-i^is.' 

S4T 


f>f«f J^lnB £40. 

, aa^is^ii. 

1 

lnlHiriiRli flni'. FutilMfuTDii* 

f]t^ti 4 lnt|MrBtr. 

OTvrtyinf 347 


340 


iWJv billiKiliii- 

» leiloii|*» N.VR K 7 ecu ol 
TMkn. 

a 6 -i£-]n. 

tm 

Buiaipjif-bc^iii of 340, Foiu-: 
UitoTTHM. 

tintDAifpAiCilt' eadcirtyfnff 340, 
*U|di4ty 

#**13-10. 

LUU 
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3 s<-U-ta. 

m 

4ir MtffiiiieXJautlvi 
[umt* wiiti G&j ILitii* 

iOll wib KE fd rnmnliaf 

ft \m^ ftm 

SO-lS-Off, 


CbnfiibiiiBi UmiMw. Kfidcnt- 
ly totQii«4ai of m Boot* 

|| inlkft Arw«of 1 'likzft, jw$ 10 it 

of hh^rpm. 
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jmts-li'l. 

a»-w-i», 

:t»-iv-iA. 

in-if-tn. 

»4S-tA. 
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obi'll'iKwiii .4 


asT 


£.ia 

Sttf* 

Mt 

i0£ 

mu 


M(Wl XwitiV!. 


iMMlitj' Kill fi^n-nriiii. 


*i 


fStt ' itiltbU-itlmft.* 5 |^DSYd 4 til KqnJu^ 
it &d<kd-|ftVA 


6«adv HJliolllVp JO \t 


Jait |Kr^. Bolf-httivti ^ lA. 

|i Mrirh 


(^aiKilEdAl^gliclJ.^ „ 

'■ 

OinlTtCInfryilJiiMttlottc. PratAlsb 
Pr^K^l-ifd' el SM>. 

i 9 bwB 4 $aiiii CbD^kuiwniljf. 
trfsm &in<jSinif fkf b^tgiclt 


Sq£lt$e TiMvpiiMi^ 

\(^ ft from saifMv in neil 
2A ^iidASW^of 

aWJjTMidpjSB by MidnL 

Itaiickd bin? en ■Hrl#cv ^ 
■hirk JJitimt FlitBTi 

p ctwlt, 

lumuJiiili^^ itu(M^h«jr to. 

Eilffffi vi 10 (t CiHi-iiciirf», 4l*b 
itoin^duitfr^ liplnT jaOL 

FanRud^lfily nniL«^t JUO and 
^00 «i ImM <if 

Bft-wpJ Vf^^rp, Itl^iiL 


H^jrwmWiI lljliolltfe^. 14 ijy of MbSni, 300 


Anally tsnbalwl fo rml. 

fihrwn-Mnd, Ifi^t r*i ainpti aI 


jAJda It. of Obi ACaiMlir. 

H thiJm flf miani And I 
tolb'SR. nf OU Mtuultr. 


Uiij.lJnLeAA^JH' liopiJ| inlb> EKR 1 rL^c<v:|i 

of iltLiJI iuJa, 


^ Rilriky CenjiJirmcimla. 

tKj 


Cbmpifii bul 
JjAteonlUsliiinaatpnp. 


JOO 

£70 
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2T£ 

lf :3 
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Rnbbly AliJieiitr 
manto. Xn 

IMi Idilvdtic-StAl 


Yrllcm-fkJtir, iinly la 
imd hy vflHsm. 

nf XI fL liyk^ 


■nji 


f tfiile EXE. iif Tiikni, In'!* rid^ 
PihildfaliMHtyfKi. 

PknfEk'd Jiiflil, iiinlti^hii^ 200, 
Sut^HfrrnL I mJJi' EXK oJ 

1 ihUp WSW. ef tfAtbi^iii 

I ndb B01L i^r Holiiiiiiir^ fin KlL 

h<«r)> lUtliiAiiK 
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SjpJ t^LuHiJiC^iL Fmi ttffifnflH Untliifl^nt i7J. 


DIGEST OF DlAfiV. 


O N New Year's Dav tfie Citmp wiis irAnsfi-md tnm MiAci lii a 

Vbiiw anti (cuts m^rr piltlicd iludt-f l]it ^hnik tif ii ^jnn-oilLtig 
Bany^in Tirtr* (Fi^HS near bj^thir Itistonc ^ Mill 

Dwitrka ur ulil l>wirka 'rnTipk* Jibout 5011 >^itU or NE. 0! tiw? 
town I 

To tovn^ groiiLid Tnlhcrto nntra\'ersed:, a soiilln^asiwartl foui^ wsi^ ^ 

titkco ior t| tin? iniaiid siilHroastfll rosaili^uy ^itirtjtig liw t 

casltm fcini (pf tlw long, ]«iv, iiarmiVn Pitphorbk-rJad rid(|tc\ wlikhp It -1 

will bt* remnmbeieil^ fomu-riy. (on tine : 24 tli l^crumlM!]^ 4 

scTVrd to tie r.tinstttittjL-il Ity a ihin deposit ni tcnrST. ^ndy, honey- J 

combed Itmitstonr, ovtrrlying thft ciimpncrt^ ctrrnolifbtecl $lje1t-sand of Uhi ^ 

Dwdrka Group 0I Beds. Thb uamn? ridgr wa«i trajcrd to ri^o (rom shotil j 

3 lurluogs ESE. of Midiii, aticl to take a SE, ErrESccntk licioi for 1 1 miks* j 

TO vanish thereafEer under accitmulaticms of Mown^sand. ni a mean * 

distanet of about one mile Etom the open sea-shore. 1 

On iraching LLf-nims ol tbe ancietit lemple—PiochI>eril,^i A miles I 

SE. from Mldrit-Durboiigadhp—-which is said to have onta? boeii imcJudfJd - 

vnthtn tlie town-tbuiis of llid? port^ lit the tieyday of its prosperity, — a | 

well ^huft, adj< 4 ning tbt Icmpir, InspeetiHl and fotmil to fallow, ac- 4 

cording to the tctithtuiny of tfre local fanner, a perimufaj supply of pulabk ^ ( 

vrutur ten feet deep, at n depth of only 15 feet front tlw sri^c^e, M far IB 

as could be made oot^ ihe ^‘oEogicat stmritire of the ground shu^Td ^ ^ m 

fiiirfEicc depo&n ol coarse, (alse-beilded mdiolite. o^'erEyteg n few feet nt i| 

i hielmefi!; oi Dwdtka sliellyJinuMtoiie. resting directly upon docay-cd 
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tliromli M.‘Tjirb li narrott^ ityki* of lipjX'ars tu (la't'e 

hero intruded ir&n WSW, to EN"B- 

Frofn P:tncli li <;wt tlw opcjip ctilli vialcd coontrystde was 
takLiip mainly over berkkid-rlavii «vepil minced wilh flL'brt:^ from 

ilir tictglilKHtrtn^ and Tcrtkr)' litnatone de[»o;ttis, bi » 

eastward cUtrCitinfi to a ^pol afijsroxitnatdy mik K. liy o) tlw 

vifliigt: of Tiikm. Tfirs travers#* was iDstrumcTitAl in drlmnining ibe 
bonnilark's of tlic Jjilcritic onrcrrjrRi to ilit NV\\ of the nairifid 
which wem foiajd to exiend iit ndf^edike contmuiiy, fmm a part 11 miles 
KNE nf Ttikra. for neatly | iniTc in a X\V. direction ; while the drtii 
Itiutoriid from Lhese low bog-liacHrd elcvutirms was so fat and 

wide, 03* to convey the lllusioit uf a miicti lar^r lateritk area tJmi that 
whkh fVetitally exbtSp Tlw Uieiitk mitertips. in this pBirticuhit 
mofeiiVer^ ate nui ih reality romlitntikl by the iis fliich ; 

that |t> say of nick in situ, iluil liAS betjt altered by meforhejiik tt- 
actions, nrincipally thmuf^h the ogettty of mimsMi conditums ‘ but nf 
scdimrniaiy stone of the tinture of Ealeriie congluitifrates, frequently 
bearins? organic mnains. or entirely composed of milkihTo or earlier 
that Iia^Vi becotiic so highly eliargcd witli inhltTaietf latentt- 
prodocLs to hav«? umJergotae a hind of p^tmdomorpbo^^ into a maferial 
dittrly resi^mbltng irtic IkUeriie to the imfctd oye. Unddr ibr tnicnfcs* 
CDpif. ilH' precise nature and uri^ of rocH can, of course, her 
instanily ikmonsirTatcd. 

At tnthcT Hiari tine tnilt X. lay NNU . Tukra, the solid rork o( 
the tieddcd'k™ of thr tJeccan-Trap ScrieSp b pmminctitly exposed at 
the surface to form tlie banks and b^ id a deep stfeam nmning^ (mtii E. 
10 \V.* and cut by a rough r^rt-tmek leading SSE. id Takra, The ex¬ 
posed bedtltNidava at ttm she is of the nature of a closely amv'jjdaloidal 
bu^l. suDhttkiNl to a deep brick-^md colour super fit tally i but does not 
afrpof to Uf present in ^uibekni quantity to tlaitu aftention. os a ptofii* 
altly wrirknblc nrmcnenlal Stone 

Taking tfie ro^rt-track Aoiithvbiinl, acrus^ the aJ)ov^«ritrntiuiii>d 
stream t tiiwanhs tl^e west rd Tukta, anotla^r latcritic rklgi' ss em;oimitre<l 
about 1 luik NNW. of Tiikm wfikh ts clirady in cotilinuity with the 
rock regEStereil as No. 253, iintkT The new dome of Tfrfntf/iVif, whkh fnnns 
the surface ot the rising grounds acMi yards SE. of the vliloge i but, 
while iM latiLT appeal^ to bt? a tucdimn-tcxiiireMl farente-conglomcmte 
wUli its deep-red pebbles renuutted together by a yellow IlmouiticmEitrix 
the bulk of the materia], in the present Ifis lnnr n may :tpprO|jfiatoly 
br nunued a ; inasmuch iL is eonstltuted by a camposite 
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mass pm-scdnS jirI I (•<.=> o( blctitc, the t^i-isc imLuteof wMtlv om cmiIv 
be drteimuiftJ by niicniiscapie exuinmutton of ])f«pqTcd thin gectfariji (»f 
the stil^ratific ; lujt wUkb may ncvcrtbdess be afirewiliy sucssefi to lie 
of m^tik nr coturivtionaiy uriinri, dwr (o psemlemortiltosb. 

Whatem the t>H§bi or oatum of these rocid; mttV tw, tluire bt every 
reaMm lo tJiat wiien pcofierTv pnjspecti»1 b\' either tattf-driUmg 

or btaaling; Asaf^knt i^Uiintily of oomid mnteml ki bloc^ ul aiutnhle 
dimeii$;on$' would bo a\taDablr, a»d speisliiy find fsiwur tw omanMtntuI 
stones ol Dturpre <^pab1e of being ratsilj’ tueded to vielti it 

jin vKil variety of ipnint wants, siudtris fancy vases, cltick'ess^. orcosUmal 
table^tops and «to forth. 

Fnitn Tnkta«. the southeastern rart^imd, nmning iTroriicBlIy 
patnllel with the sea-coiist about one mife itrland, was token iti tfic town 
<rf nuinly ow soil derivTnl diifctfy fmm fonestottrA of tbo 

X^flrka Series of Beds of profnbly niocCTie .A|jt! * but. iibout tj raifes 
NW. 01 VIsAwfiii the underiymg strata of Miocene Ago comniHieed to 
afi^'OT at the surface ; and samples of a soft, pale-yellow, richiv ftBnili- 
ferows or Gaj timonfikdimestonc wete seemed from a we 1 l.siaVi ttem 
being sunk. 


Tfie sprdmen* added to rbe Stale Geological ColJ«tion. were duly 
ivgislinetl os follows t— 
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Camp-Stai ion XII* VIsawarB< 

Aajnmnf' .V«/ Dmhk^ /Vrd. iV£, aj th< Tvim. 

AS ALREADY KEt'ORUiuJ, the camp was duly instaTfed at Vpiawara 
on New Year’a Day, and the nnmthiy accounts of the* Depart- 
moit having been prepamT. were conveyed un ihe (olfowbig dav bv ili- 
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Clerk to t be I'Uw Offire at hirbitniliir. Thf Chfk petTim^ (o C^p 
<*i ibe 5th instant with bad nc^vs i to tlie that one of the wbet'H; 

iH flic jjlvirry wag smashed tft pic^ by an acdil«it i!iie to cxcc-jitino- 
sdlv rouph roads on ttu? nsturii foiitney. ixmi iMt \he v'cliide bad to 
lie ttmvewd on a cart^ bac:k in l^taand^ 

In llie inUTim, artivTs work carried nn in the crnip, by nver- 
liuulht^ tl*t‘ frollcctir]^ of *pc]fbnms, triminTng and srfiijrmg^ chips tor 
ttticToscnpiirkil rxantinatjon, and p^Erkinp ihcm seenrofy for convf^vRnce 
to bradqLuinm ; and, ^ *!m- gharry did not return duly repalreil imtil 
tbe es'^ning uf the rolb snMont. it vi-as rranlvifd to cany on tJw? Orotk of 
surveymje rni lo<H. itccompanitd by a bnljuck-citri to riuTy tbe specimens 
cuDccied. 

Accotilmplyv on iho morning o( the 7 th iristarLi, n bulkick^cart was 
hired (ur the day's wwk = amt with ilie IsHp <d three roolie^, a Ira^^rrse 
VKHi made n( the ravirmi^ nl Vfe^wJira, ^ fnlfows :— 

A In’jet halt mUed tm 4fii: K. outskirts «i| the toftn wIhttc m higli 
erescentir carth-dmin »:rTvr$ to follcrt the surface dmtnagc durtng ffee 
tnonsnon, to fqrm a tokmbjy Jar^ n! 6 Cfvinir or whidi wsis found to 

still hold a !fiiffi£bjn quantity of water 10 attmel rmmerouB (lucks of 
wild-ducfci< The iniUn dminage of the rtortbimi uplands^ ftsws info tbis 
tstav from llic NIi* by Vkay of a small stream, the cbaMuel of which aJ- 
twiiiy shiim an flccumniabijo ol frpni i iu 3 feet ot aljiivjtcm obecufing 
lieds ot foi^Jtiferous Giij„ (Mio:taie}, limonltjcTtin^lcine, con tin nous with 
the dopoidts already noitiMl a! tfir itarface %l nriks of VisaiwJm. 

Immeiliately to tJtejwulh of the lalav ibiii. and inuctically fotmihg 
the fiiiitidatirms nf ilir fnwir, iJie* Tertiary dep^^its were fotmd to be over* 
laid by wt appreciable Itiicknsa fd coarse, saudy, mddy jimestunc.of tun 
unal! cununefcjal on actount o| its varabte, much broken and 

character . Tim stone^ hiywever* has been Taf|?)riy utlUserl totally 
for coitagfis and wiifjs, and was fomid to thicken ctKsjtlcrw-bly inwards 
I he S\Wt and SE. of ilie town^ wlicre sev^eraf W¥l!-^liaf1s reii'ealed toils 
ot s#>lul but much l™eycc>nibf?d rock: to a ckptb of ntomi la feet. 

About 300 yards S. by SSF„ of Visiwitra tin? Umestonr bsupcrbcially 
and somciimeft deeply e^hibitetl to fnmi a wkfe fTKi-plain sufTpetriing 
sturdy clttinps ©f EtiphorMs^ n^^ifatia, and huge labs of the stcoe have 
tore also b™ ck^korify eictmctevl for local use, 

i^nntinning snUThwArd for atotiL InrloDg? tmm Vis 4 w^, tto 
idiiiniret of a stream, Tunning ESE, to \YS\Y, to tto bead of Vbawtju 
Creek, J rmlc! SW^ nf the town,, was o^cumined and foond to bavt left a 
margiinat deposit ot fi?w rermce of cotisdljdated lavw-graveL Before 
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bcnrling to join the Cjiwk, however, the channel ot the sntara is atvi'ayia 
mon? or kss filkcl with tidal water, and its n^-t*nterijigaai;lfi iLnd oppmxt^. 
tmifc show ^ooA exposum^ ol fill?w^-bcdlicd, vi!r>' compatt slabs o| sh«lfv^ 
limcsloai;, cleiirly bekmglap tu tlw Dwirla Ufoqp oJ deposit, whidi Inar 
marks of J^vitig been c|iuimvd on a smaU^t?. Tliese beds JtFoxpoecd^ 
pntctitaUy i^axalH with tiia seA-skire, at a dbtanee n| abcnit 1 imk 
mland, m form of a low ridgt* whicli extenris irom | mile SVV, of Visdw^ni^ 
and rtmii'iminiernj]rt«11y lor i j mili^ SB. altmg the NE. bank (A the 
Crwk li; is ftist possible tliat Uib Slone might at some Imme date be 
himed to proHlableaccoont, since it is suflkkmtJy ronifigjct and indurate 
lit lake a good polish und oithoe^h t^ldom available in of more tlmn 
4 ur s indies to thickness, might nevertJscless be nsed fot minor ornamfrn- 
tal pirposes and for man tel pieces and tabJedops imtier the ih^igmvtion 
rij a " SheU-sL'Uid ^UrH&r 

Eviikrfite Qi the cxpitenct! ol a gigantic fringing rt-el of mainly 
astri^m corals towards tfie close of tfie Tertigry or commencemenT. o( t!ie 
f^intcrnary Em* fnimine u tiupn cofiahzone beli>npng to the Dwarka 
Group of m be fotind m mie expoeure tovi-ards tlM? nmntlL o| 

^'rsstwitra Crcck^ at the surface uf iJjc. W whjctc Lbc denuded de^d 

ennd-mek from i to leet in thitkness m^y be seen slandirig, in fdin, 
ujxjii a nf from i to -5 liict of njbbly calcnm^os cfinglwirmti!>^ Tlic 
rubbh' %1r;ttiuii below into beds <rf a|i|mrrilly siDuir. atcfiaccois, 

emiiiMCl sintxi oj ILniesmne wbidl tmn the bed of fht* rraL 

Tltti coral-itej at thb pntt, filth its associated rmderJying beds, ail 
manifestly bekaiginji to ibt? DwArka Gronj#, cjixi be tmeed lor a dtsionce 
p| over 500 yards scawarti : where the structure, facing ttie open sea, is 
cupped lor about a conple of humkeil yarcis or so by otfier ^leposils. 
These latter were fouml to runfsist Ironi below uptvaids of from 1 to 3 
ieci til loose ly^liixitiml grave Uy-rock, merging a bcpw tiiii> a mbbly atid 
lljcn coJUput;!^ canu Hated, Ilglii mckly-l^rown HnutsLnne, ioum lO feet 
in thickness i r^uriiliuilng with Uie fiub|aceul coralbferon^ stiiwTtues Ut 
hinu a w?a-&*arp of about ^ (eel, covcibcS by a liiin ki}^ ol hlovm^nd. 
At llw fiase of ihb scarp a wkle stiefcrh oi fine^f^tid rnrtstitutes titt slop¬ 
ing iscawarrl beach. Sompks. of this sand ol which vast quantities, in 
unilorm quality, arc avaikbk, were mkcii lor labonitury examin¬ 
ation. 

Turning Inland in a NNAV. dijrctiiin tot J Ulik, aud about J mije W. 
of \^i$iwibu, 3 couple oJ welbshaJts wen* oxumineij ami lotind to fev*eal 
the continuation underground ot ilie corabreel, iijready noted as fringing 
tlie coAsl-tinc ; but Uir comb tlurmsehes Itoil underguni: ccmsidirrabte 
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cntd6cafeian by o( the sw^d cfcpwititin ^ sccmidary 

Cialtitff. Tire 4;finil"Xwk, jildn^ugh somt-timos cmpFoyed for buiWiJij^ pur- 
po^ by vilk^'TS, cannoi vei^' mli be classed,U ts in soiithemtQr^t 
Indin.—as a building-stijne; bill it might nevertheless be ntiltscd fw 
Inmiin^ into lime of a iniperior i|iifilitv^ such as Is iicitimonly userl by 
itAtivcft for their pdn-fup<iri, 

Cht dr inth iitstanu » second wiw rtudp imi with a 

bullock-c^ and roolks, to eKp^onr tlr tnosiaj region constituted 
Ijy the tongue of land lying and tir wii! li-ATiisteiti 

bulk <d Visiwi^ra Creek^ and stretebin:^ siCiiith-eastwaricI to ttw tionhirm 
confuiea of vilb;^ of Kfttan. 

Ai about sm yards E. qj Vis^iwArii. a v^^ll-ahalt esumhied md 
loimJ to sliow SL ^^ter-kvel at tir depth of 2i icet: tlsr tiitire slialt 
be tug sunk tbrougti a bi^^hly lernjtipiurjus. rtibbly anil cooereUniiary con- 
ebnieratv whkb evitletitly forms the ha$e of the deposit of tkiiutkd rock 
it|xin wltkib tliJ!^ tenvu h bnilh anil vthkU doulnli^ rests iipiai strata of 
Tert iary A|*i\ 

Proceeithig ovisr iormcrly travi'rsL'tl pnuiii] tauimls the ititiutU 
o! VisAwira {'rcefc^ the creek iisell was crowed t>vfir way of a iutd^— 
now almost dry,^—hK-ally culktl ^ HuUii BArri €| furJong^ S. by S^E. of 
VisiwAm, It was hem obserwJ that tin? sw-rt^roo o| simtu notid as 
occiUTtiiK kJiv mouth of the cteftk arc praciinilly mpeared on a 
slightly mndifk^i scalii- TIjc combiccf rOCk foiii:[d to taf attenuated 
and covered bv ^ Ihin ul graviilly slone at onr (lart w^ticre the creek- 
scarp iTOiuiuvd but a couple ul feet di?ep ; wlitk: scarcely 5 cn> yaril$ hiriher 
KW** iht 10 ftivt of ctvek-^arp showni a repkiremem uf ibc ccrt^l-red 
foek by ^ thick deposii of fabe-Ucttdcii i>f iTompact shelly and 
sandy time^tone surmountttl by from j lo % feiti of bt^ls of Ux^ly- 
textiiml coreiuh<talctl gravelly steme; whkh^ togethrrr with tin; forTner, 
had been sparingly quarried for the erefiTion ol village dwitllin^, wuU- 
shall |inmi;^and woilK 

Cutting acTffiJs the abovcnmecl lonriaitutis (or | mile in a souths 
e^twanl direction to the sta-slitjrc^ about e| trvilesi S. by S5E. of 
wara^a favourable cxposiui; wosdi^rlUti whlcifc exhibited tire miltobh: 
as a comisict frolid mae^, ot inuch huiiuyciimWd^ coatsr anil^andy lirti^- 
stime in fomi ol a vei tiiial sea^earp fiuoi 6 to 7 feci liigb, resting directly 
upon ht<h of a viry tcunpcul cunglomerati: targely comiicm] of corab 
rwk and haird> slieUyJime&tui^t!; tln^ latter lycing Icfi ban: for abemf ten 
yards, and tlum cut sliarpty rtjdrwn to lorn a second ^-scofp t*l 4 Eeet 
Docked at m base l>y the ^ndy b^ch, cov^tkI by Jdgb-tklc. 
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Lstr^, i[U}itititiKS ol fiife ?yt3-sanil 4 t^ itiimil tt* cav£r tlir Itiwi^ (ctri^ep 
ul tbe r^isird-bem^h mm in tlu- eom^ of farmaljoti ; wlipr lllr i^pprr 
Ifsrrw, m ?lirfii£i' of iln: unjliolilr, a tcmp«]r 4 T>' mting [rfacc 

fw ttccutntilatigiRb of Faitfrea inland, all ffw rorka 

af^ fjlssciircd b>‘ bicm?it saiid Imirl tor^pfibiT nt^airst lo lh& iihotu, in the 
{arm I<ins, »iam 7 Wp brultEfi rifSR?& by the ettxifig ncriwnrk nf rhir^imo 
or Tmdi?rKri}iiTid ^rreeping-^lccns uf I lie b^atifn) purpk'blotiimrtl tpQmit^ 
bit^iha; and a little fartlicr inland, by luiiFunixiky fiimes, Tcwmbling at n 
tfit so-calle^l glacial f&cka or mtinijEd backi 

01 A vast ilock <if siltcep^ caused by ilic grovith o( dinnp^ of HfUAtrctpium 
mialtfclitim, U. indicum and sundry Acdges ^^iicitnbly indicii and 

Cypurm all uf which ftcrvc in no smaU tneasnre lo prevent the 

sand frocfl drlftiitg inland io ruin iJw? adjoining o^rkaltilral arra±. 

Suiith^4irCwjird of the giM>l epical jstt-tlon just ikseribtd, rigb( up ici 
Hatari and bey^ifid« (lie ^and ritino iit^iirr cverj-'diing and gimtty 
duKTi to vnnish beneith tJiu Irvel of tht sea ; and tbm? can he no doubt 
that ii excavated* the deeper Javm of these dunes wonlii be (uiind consn- 
firfAtmi;, if not akeaity con&olidateff into tnirre &t less compact, imtisahtc 
stone. This indeed is freqnently foreshiulowed by the partially ennwdi*^ 
dafed ^Mfposunps re^'ealed by roanv of ibe df>epcr can On-tiki! runnel- 
cTiaimefs iJiatservt: to drain the dunei ditriitg tfic raiiiy-fteison. 

Samples collix'tix] on tfie pm'fons day duly trin«ji«i, negi&tcri^d 
jtnd pckkl IIS imiid, on the iitb infant tJie wplcome ffliarry liating 
tciwmcd. propifrJy repaimd, a new itavefse, under more favimrable ron- 
ititiomi^ WAS rrnadc cm tbe (olfowizig day M> inv»rtgutc Hjif stnictnte nl tivf 
countryskie to ihr N,, NE and H of VisjlwHia. 

F^dlffwing ilic N, by KNE eati-Rsui Inmt VisiiwAra over gronnd 
>ftaring I y cnrfRsted with fnilinllite icsring npoif an eijmUy slight siiib- 
atmtnm n( Dwtlrki^-bcds shelly limestoiH?* tlie remains of a mmed Tempte 
were foconl at a distance ot | mile from ilie lown. built npon an tmtcmp 
of laterito, forming a smal} efc\'ati(jn of aboni loo vnrds in iliamcEpr. 
At ibir plsff* the surface of the ftrOtind Cfwnmeneetl (o Lbe imet'nite 

of tfie nufkTlyiiiR Mbceise htnls liy nn oiircmp, ovtriappng llic latedte, 
of Gri] l imaiii;tJ{ 4iiriL*st«oc' of tlti' Phniiinilitc typv, Inn mncli ^liatiensd 
anti ptHitly tlevtjqped as to bt cunimi^mjally i(i^«rtble«*, ILiU-a^inllr 
farttirf en, in tlic taine dpTCClifin, 4lahs of false-U^klrd Dw‘^4r ka shrlly- 
limamne were vlwrved tJis icuittway to lie confoniiably is|Km ihwt 
ciumLc'ferfeiikatty yeffnw Gij Intiwttmt the apittreni dip of ilie bi'ds 
being cattficd by tiwir obliqrie faminaiim?, Thie ohiiqiir lamination la 
iptitc a common feature of the bast^meni beds among the scdimcniary 
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ol TerLiar)" and Itet-T^jrtian^ ckt^ and apt ta bar vcfy 
on nectHoit of tint i>ii^^cTopjiirig of lIiik fiione. Jimaflitoies owcr a area, 
at it dj^ideil and saj^mingly comtatit anpte. 

CuntjnnmK nurttiwanl, a ahaudufii'd wdl-ftluiti vviis 

nuii«4. appruadiiiAlnly nl toUdS N. hy N'NE. of Vi^iwrtra iuiiJ 
tf(#m al»vi?Hdow 7 iw'a!tl, 3 tu _| fe^t uf robbly QAj suIe^H, toJ- 

fotwl by in feel «f a bra:tiiiti?i| liilfirllcH^tjngUjjntfrale -5 

ttf murli dt>«:qinpo^ beddrd-lava. KV that tl»t; pHiier iii tfie 

welt compldni^d t!ia! Ih: liod falJtvl U> TOiw:litN‘ir 4 trFd«;A’tl ! On iT^antiti- 
bg the ^imjimrJtngs, it dise<ivmd tint ib; 44 fe]^y- 6 eiiled, detayed 

ticddcddax^ at the ga^'e ftJace, H lew hitnilmf yaitls fartlier 

afietch tu mi eKpo^iire in tin: channel oC u snail ninfiej frnm iha 
ot tlw adjacent .\iiijici Dliiir, oi perf<^tly ^iuhI aJiil iindecayed mnygila^ 
ctidal lava* and as tb imA blon^l to him, the aicficulturisi was cmn* 
luriod by tb opiiuun tla^t k- vi^ukl be sure to find tin* nuderRioand 
water-le'i'el ai a rosf^abk tie ptf 1,-15 feel, —by down 

Uie *»pot tbiiJK iiidkikttHl 

Slil) fatiJtcr noriJi, or jn^t aUnn 2) mil^s by- NSE- o| Vlsiwiita, 
Au^'po Ulfflr. 112 ft7!t above llie ^-kvd, wjis lounil tu euos^i oj a lypi^ 
hog^haeked hill ccnti|i'j6ed Irtmi \viit! tu &nmlidt ul hf^d^-leiwl Utrntr, 
m laiLftte fortiwil in jt/ii, thmimli tl^e transfonnatimi of a f.«mplf:ie eiip 
of beflftt^dav-a. Tti^r ]> fd tb lull wo* found to b etietualifd wllli 

tbc TtitdeniidefJ nrtnains flt a rleposlt o( mlliolUc-liffirstonir^ bitaring niiintT- 

<nss gmio^ anil friiigmejii^ o1 latcntr. 

FtcBTi Aaajio ithjii. u cm octto conntfy* -taAtmtd. nv« plonglted 
bc1d& w2¥f tak'cn in the diTcction al hlalhidni t>c;nl, t!ic aoil beuig mjun- 
fdillv tleiivvd dirccllv trom tJie ilbintcgnitiofi ol UHltlcdda^'Hs ; and Ibe 
jeunii^y iwis contjiiiietl aLinosi due E- in tlie rtiicciioR of Mnfwora. also 
rniir^lv ova-a ic^iss ol twYldod-TBkvns. 

About ortc mile VV liy uf HurWitr^ A wcU-ii>all sunk ti> l|ie 

of iYVKi: JO jeer, anti abtuttlmiect after i fntill«:S atlempl tu rriu:lt 
tbfi iimlrfirrfjmd TRHrr-kve) encoiititeml b}‘ tl* WOifaiil*- Uptai 
examination. il 'vn# Iriuiifl to have been i1l^ Ihroug^li bctlrfefl'JaVD' 
uxbibtting a tuomiSily slmctun', not often met 'with, sn Co dose- 

Jy fmtiinbk the ckavo^ of i» bttsaltk ttylm. Tht!) famiimr a(){ieaiHtK:o 
tiitisi dov*tl6ss liavt: nml«1 tint rmtivc agricultiutsl io s«l«t the dte for 
hia UDd(!T tiie mtBlakcii expectation iliai hr; Mfoufd soon wctire 

a ptcntifiiT oml pctttuiinl yiejtl ol wAter ;^aiiil may be Cited as a ^ewd 
example (p| the proverb that "a knowluc^ in <t dangerous 

thing." 
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JV^rodtni: i^twftixl lo ^vithiD J mik Moruaia, a 'amwiiA tuming 
SSW^ taktn m tliu iltrcctian ol sLm\ it wiis tiiat at 

a trifk OWT J tnili? SW, it{ llor^-ani* Hie luiduhitinif hilly gitmnd tlMsn?- 
abOTitA tuar^ifii the Iviimdaty^ —unending, thcnamtiTtl frtrm Saklipttr 
villrvge ftcjar HaChiiifni tlrri,—«! Vdi) timmiilk-limMloiiE iltipc^it^ 

overlapping llic bvdekd-JaTa^ ot the Dercan-trap. GAj ]iine:itofie 
ac ttit& Stpot ts of the nutiiie uf a/i uiiictop of ft ihm batic] td binken ^tone 
ot like Pbilarallie type ovarfying iui unltimwi thiclciie!^ uf fpstsilifeEnu^ 
conglaititfate. 

Tile undiilaling ilinvn;^ khiia lurtiird iTirotigh llie u^nertapping of i[ie 
ticaddi^Uvad^ by thu TcftifiLrv^ or Cij Hmtmrtic^iroestfme ^TrmiuAJly 
dimiEiff>h and dbmppe^ on neiLrtng I lie iiott h mtd u{ lleseu, wlikh stands 
uptm an todnenee i>| beddi^d-Java, but. upon ileM^ending tiv to tiie 
south ol Uic viltagi' un iln! nxiilto PilaJtfa, ^ mih S. bj* SSW, uj KnufO, 
4 hJlloci;, frrnwilc^l w itli r4intiIiEfc uf fobiiSit Ktifiitorhia exhibits 

i« cap Ql bcfls to the totuJ thicknra nl J iir 4 fret, in slal>$ M it 
ni^t^olciwriwl lunestune, ptDcbttly aimilirr in tcAtnre untl llihulogicat 
charaaers^p to the Dwarka-beds shelly-Iiiocslrmc, siJ frequently met wilii 
direetly ovcflymg beds of iUf, Ibnoniik-IbnestOfiL- ol&euben?- T^aige 

ul JrbcD 2^04 ioelvts thick are ^-vaihiblc^ and ttie hi LI'top h litctidly 
ddflted with pits fetun sv^iiieb Wucks are extracted Jor iocui use, 

A s^idr str«teli of rough hiUy gtuuiiil cotnjiu^d fij 
wiih osxjiskifiii} mappings and plenty af ilrtlt tatnite, elnamcteriM^ tiw 
cctmtiyside between ihe KesrO hilbick itnd Pjllakra ; but it b vvurlby ol 
spt:cja1 nutke m ihts place^ that at t mile N£. of tVbkm a 
hiUock ss tormied for the mcKi pgirt of n brredalifti talentiiH^OBglomenitL^ 
which froqmfnily ejtbihiis pitches of compact imwcaihcrttl stone oi 
sur[:a£sing beauty, ^unples of tlesc wto seenred ; l/ut il woiiTd be 
prrmjitiire lo lonD any opLniofi as lu the unifurm uecmretice nf the imlo*- 
rial in sufiklefit qttantitks fot use ^ an onl^mltdltai stone wltlioui caev- 
(til pruspeeiisig. 

Kcynad the alwveimied InJlock tho ground ts obsrttnfd by Uieritk 
otrjftp with occi^kmaJ rtVrlaiions of a suh^lratum of Tertiary deptis«its. 
The I Alter, however, iKcuine plainly apfiarcnt at a dtstance of | mile 
NNK. ui Pubtkra p wbiJ^ the goitJe slope leading to itie village consists 
of a rock^pfain thickly strewed with large fragments of fine* oompaci 
GiijJiniuDilic-lunestone o( the Pmdirajitc typt% wlikli inay also be worth 
while prospecting. 

On Ibv way hack Ifom P^dikm WTs'W, to VisAweru, it was Imjnd 
iliat the Oitj, bniotiiticdimcilanft gets gradimlly covcfcd by later Teniary 
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4epcsjlA bdonging la the DvrArlta Grmip of beds ^ uiiti], ut } mik SE. n| 
ViBavnira, a disp the »lone at a dspth til 30 it., aa 

Iho vQtCT-bc»nng atratom, overlaid by la ket ol mbbty conglomcnito. 

It ject of an indicated ruBSet-coloured lime^toni; (Uwtfrbi}, and jo feel 
af snbsod and sail. 

TK« KpecuncDA colltxted: anil rcsi^icd at Vtsdwikm ramp, ore: os^ 
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Camp-Station XnL Katela. 

iV, Oattkirtt tj (*r VUla^t 
T S A4*. on tUf l4tli iofitajit, iciits \v«re strwrk M Vasiwiirw, ttnd 
the CHinp w» nimeiwl to KAtela. ftnd pitcticif by ibf side nt a 
Dhawuottlsi on the X. outskirts of the vlUage^iiicfi fe situated 


about { mile dfatatit ironi I lie sea -*hqpf 
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Narhatito REPfjEi- rvWi 

Tin; jofinic)? Imn Vtwiwjira ro Kitcla covet as 

mm:h untru versed ^omid po^ibk liv it mpHiJ nm intitU-eiistw^ritK 
to Filo^km ant] fitKn HiCDce ESH- Inr if miles to meet tPsc cAri-roajJ 
ic^din^ trcrai MDrU'^ra. SSW, to Riliin. Oii nsif hmg 4 ctmne 

5 E. by ES 3 x was loliowcd vtd Bairli:! tu Smtm^r^ and Ib^nce SL to 
Kilteb. 

ObservriiitiiH hy Uw way, wvm nsadr .tl Pilakni ^ (ollows ;^-Thfi 
fihl, limrMiitk-linirttiine whieir formt-rly noted m covi^r thr stirlacD 
^tniJtti^fling tlir N\V. td tlii? vilJiice, was rnii:E;d lo toil down snmb- 
f'^stw^inlly tor atoot | mile: l>yt ihe ^[xmnd imnwMliaiejy to dw S, 
tJjcrrirof, c*r ESE. of Falakni \^l3gc was loiind to bn largely lateritieH 
Samptes wvre taken and wtlHhaftii examined 200 and 300 yards ESE. 
rd I^Atakm to show' a ^opcrAciat depoi^tt of rhick iclab^ of niiliolitc-ki.^ 
C<aiglcHner^te crmvdcd witli fragments of latcritc and Geij-ltmcstotie. 
iivcrJyhig 14 deepfayet of latefil^-cmgjijnu'irati;:^ irstiiig upon iJtds of 
Guj-limrstonc. a^ j drptli cif jju led. Coinddent WitJk tfw omkipTiiiiKl 
waieNevi!!. 

Ditiing tlw iTttVKtsr irtim Koseo in Fikkm tm itie uih lnirdni 
A flimpse of girammg vellnw fn the dciiartce, alw/iii f mlfc hi tlic 
was iibuined ; (irevunMbty itccasiifiied by txpmm^ rj^i \}%t scarp nt 3 
imitlJ fttitatiii indkaiing ifie of >T||ow-«:hiv, 

whrcli, fruiTi lonwT cxp^imtc dscw lieit, noted lo occor in best 
ih-STctopmenr m the upper partswii^ o| Tertiary snb^if over Upping 
fortnatioa^ ni tatcritc. It was iljt^rclof^' anikipatid tlwit yellow-ochre 
oS gwd quality and m quantities sullicicnt for cortuTtcrcial porpo^ 
w i>uld priitxitily he ffninil eastward o( Fdtakra. 

Qn reaching a spoc abour one mik E. by EhE. of Fakkia, the gtoiejd 
was careft^ily esorn ined in a nonb-westerty flireciioa^ lor Imlf'a^miie. 
np to i 1 h! banks of Hie vrlloiv^aquLHJ stream abownoted. An 
ahondooed wtiJi^liaJt touted, sunk lo a ilcpth of 13 feet thrcriLeh 
Mill merging below into gn!>is]i day h^Uowixl hy iin tinn 5 eerlaincd Uiiek- 
tit-M of bright ydlnwHJcbm ^ cjcce||«it ijtiafiiy. Up to the iiment 
ihb matirruil lt@ hiddmi beneath p 4 wklc area uf cultivated limd, and 
lias mi lullicttu been mdrietl bi any way. alrfiotigh smtikr niatrrnU 
c-tirwlirrt lias tiwn exploited and exported In ttw llambay niarloit. 

U may litre lie explained that the material lopmd near Palakra 
lallk? [KTCtiady the yeUuw-oclire 01 conimi^Ttie in i:oiisisti4ff uf an 
ftXiCtsitivdy ftne-fexmmt nnirl, richly pndued with limuude or liytitaie 
Ql in a palveniknt or Irkhle conditiosu f^Arge Uimf^ of the mate 
riul capable uf being easily cmslied into an iiii|jajpahle powdei oj a 
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bnKlil-wllDw vf^jing on itran^ colour, arc avallahU'; anti, from Ihc 
itulicAtinoA nlnaily oliwrvcd, ii appears probable llial A v^ry i^onsi- 
rltmble qiuintity Mists iiomerlisitdy bdow lire BuptrficiciJ layers «( soil 
fljifl fiubwi) ; so that Jt vrmikl be wortli while esiioialini; (Iff csm:« extent 
of tbe formation by tin- emplOTmeot rtf a pfoapcctoA cote'exlrtctine 
bnriOft-drilL 

YelUiw-oclire ii much fsifipmed botfa hffally anil io Ptninsiiilar- 
India, as a fxiiis for dicap illstcinpers and pmiits, and is Also lacgdy in 
(biniuid by tolmir mannturtiJTMrs fur ik iMiodiKrUtm. by calcination, 
of tJtt" popolaf plRtnen l technically tetmiid ‘liRlit-ied,' li was not iced 
tliat ilff large lumps of (lie stibstaiieo, exravalwl from ttu; wcH-diah 
Tieor PJUikta and Idt lying exputed to the fierce revs of the sun. were 
much mottJed and superfuriitlty streakwl with |iald«i and Uiuda ot 
[ight'ted. 

At a distance of li miles E. by ESE. of PdUltra, tlu> rntiiitrynide 
agam asanmes the aspect o! « hurrett pLiin witfi sptiradk paiciws ol 
r.uJti^'aied proinwi thickly stjuBud with liugnuHits ol lateriio-eongtO' 
juirate and pisolilic-l&tmio. and these werr imced to a hogAiarkwl 
rkige, 5 iurltHigs m length, tmidiag from N. to S. ojid rising to a smnmit. 
57 feel above the sea-level, a iTtfic over li miles E. at Pdhikm. 

On reaching the p<iMia l) miles E hv ESE. of Palakta, a tnnuni: 
SSW. was taken along tlr cart-totwl leading to rtdtsiri, ami kit: the 
eanal imm tlw Ger fir Great Freshwater HursJi, about a roije lariliiit 
N'NE., was citaminrtl and futmd to show a bed of coatso slabs ol gtitty- 
limestone. This canal yvtnimilly dwhargea tk snrplttS tnonso«t 
water on to * drauiagC slope, leading into the ii(^r reiitrlas of ifwr 
Vfcsdwdra Creek, nearly 4 mile S. of H4tari. 

KAlarl itself iS hulll upon a faiunlntion o( limcsliine beJongltig W 
the liwirka Group of licds. which overlie the Gdj. or Mioeciw depcp^ta 
tcoifonnably, and whkh wTirt probably formeil conimuously dining tiw 
Plioenii: petwal and even altei. These locits were found, with oocasumnl 
critsts of PleisioeciJO or Sub-neciait mifittlite to predomimte all ilic way 
along ilie inland roadway from Rdtiiri i ra ikirdia, op to Uw confun:s of 
Sirinogar; fmt were pierred iltrough apparently, by sundry ouilitrs or 
ridgednps of laicrlte ; notably by a Hiiall lonuienre, hell in septimriuns 
ol tron-nre, which tre®*b frtnn NNW. to SSE. joo yawls W, of Uartlia, 
ami anotJift similar outcrop about i mile KNW. of Sirmugar, 

At Sirtnagar. a comjmct, slabh^ and modi cancellated Uvruirka 
littirstone, quarried superwiaffy (nr the WSW. shIc of Uu? village wus 
curaorily exaniiucd; but, as it was growing late, a rapid drisw was taken 
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NAiniAnvE Rek)rt 


i:jfv 


wuthwunl, Iwr s mlk, tu cxpnlite ihc pilchinp the camp it 
KiUi'ta. 

Aiklilinfl> matti! (p iht- State (k:Droi^<ic!a) Colkctiun wmc n»t^RetI 
Hi fnlJpws;— 



Ibiila- 

torrid 1 

So 


Lotuklj lY -iiui rkL 

li-h 


fftl^ 

^ufaro-rrick. PnwliniT, vd*. 

I4-1-III 

1 UIJ 

CVm4lciihvmt«. \^ih 
Ut(^rif« Mil (lij jktibMv. ifiCp 

KvrtM»fnJ(. jt ID 4 ft, at »|jtte. 
30Q ydi, tit m iaknc 


m 

wlik iila> 

Ltttilmuioiit fwym HJtidirv. 

iAnTnlyliix 311 in onit^baft 
III tv ttoifl Mirbce. 

1 W-IO 

313 

V ^1 v^bohiv^ w^U 4iti ft. 

1 Mir» K lo at Pttbhtn. 

IM-Ia 

;fpf< 

F^l EaU Lcrltn. ( ^ypn^-. 

mrvi 1*1 •lUtmf it isrqHi^. 

SKW, la 11 wiln p. 
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mens, a vist w^s paid t» P<nd Nathu om-f ami a naw wrU- 

sJtiUt betas sank in his gyaimds fl« Itie aftentooti of the 15th iosiant. 
flic Rite! fill KiteJaJ ptoviikd a btiirwrk-cafi for the short iogmev* 
li mUL-s K hy ENE. fnmi thr village; ami it Teas imticed tliat Ihe 
grtraml fwr fully } mile ti'os eovend bir‘ thick slal^ of coarse mUitilltc, 
which extemtefi ciutwanl owr the State Jiirigle.niser«i|t rhere sliuated, 
but was denuded riown to nil nortJm'ardly, wiienj the underlying 
strata eviaittially became exposed on ncm-ing tJie site of the widl-stialt. 
Tbs weH-shnft. now bein^ cnlarucib sliowwj ai nibbjy jjnU tarthly, limy 
congJumcrate oj a somewhat conciKliiHiary clwnicter to a depth, from 
tlw siijiace of 13 feet, overlying a msMi, indumied and cancdlnted 
fintestone levelling down lu the waterdevd at 40 Icet. 
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DAYA LACDHta, the hambhitr ot KAtek, ilmwn itttntjnn 

In i\w liimsiiii] excellence Ws canh™ware, sjrcofiipanhMi live wrJtri 
nn ibt tollowinie niorning. the m&iajii. in Sidma^r, to [loint ncu 
ibc site Irani whkh lit wtis in Lhc liabit uJ di|;^iia^ otii his supplies o[ 
dAV Tfji& led U* ik CAfciLii of liie uortheni aurroimtlinits 

ollJ-o iiilljigp, ^‘ht-re H wib lound that tth? upiAtul stirlati* dmina^* frouj 
i\iv, preat Grr nr Ftwihwat^r Bittit^hp a couplu of mile> in tJic N. md NIL, 
enlh^ts Ui fnmi r. Mtiall strram nmning lowards the NF nf Sjritia^t, 
ro lie ilnrntricil up m tlh*^ NW. Aiile ol iln? villint^e tu furtii a or fiarr- 
vtiir. The tie<l ihis lakv anil iii» N. and E. surmiuidltii^, sfwiw ititisr- 
(5ting okitictopi$ nl fiAfi lltrioTiitif-lirncSitwrie <if ihe Pinclarolitc lyi^ 
hut 111 trdjimenlarv bed^, overlying, a dccpilepnsil nl Gaj eoJigluirwTate. 
wiiifii Es p[inKuifir|>' rich in typkul Mioccnif and irom wlijcfi 

A in'vi fOJ^iT shells, inclsiilfnj^ ilw jmerrsal rasi ui a lai^e specimen uf 
u-^!rc securcct. 

,^111 viol clay, irecly iiicijtp^>ralet% wjlh disHm-Kited nl Gij 

linionitlc Itnwsliaic to cortstliuic a kind **1 daik^ey^ ploAfic nmtl. 
liepmiicrl vear by yea? wpon Vtm bed nt dk? aiflto^td to tbi to/av: anil, 
whrn dning aftci tJwf miuiitooii, Unm^ a linup tawr M iwjtipr‘fi<lay, 
which b accnntited to yield tlic !]i!; 5 i quality ot inatrrietl, on U>it Imi, 
Sfittthcni serarp of (lie at tlie NE. end u| liif' vllhijjp of Siriniigtir. 

Fciwiirds tih? K\\\ darnnnxl border ot ibe (ftJaiK about ioo yards 
N by XKW. fij Sirinapar, ihc nisset-ccdourcd, tuMinv and irancdlatcd 
Urncsione, which wo^ uoicd lo bt? sliirhily rjiiarrfed WNW £td|<iiiiin^ 
IIm vtPnge, ift luLunl tu thin down into tlie Lower beds of which 

ant crotvTkd wltfi in^d tdicUs ol probably Mfejccfie ; but tlte btlio- 
|t>gir4d cluimeii;!!^ ul Uu? stone dlilrf so nuirkeilly itvm LLio immet£iat«ly 
imdeij:yin]|; beds ot G^ linnirdtirdiitieslfinc and jl» Kubwtmtum id 
iud^ierous nihli|y^«i|dottH*rate, licit, tlitse beds, whirfi, la the naked- 
wd eV£u nntkr line rnknaaopEr, arc clKieJy sinidar in ilic miii:li 
lotct drpasPs ol mdiolitc, be u^iipiinl ti;i I lie Dwjtrka Cittmp ot 

bids ;^|jppi.T Mioccpc^^ PliiDccTte and profsibly liaity Plcsfoccnc. 

At N, end cO the Sirinu wry idd was 

omuouved And Found lo conunn a piLitdlc ot water ni a dcpili ot 35 
issuing Irom clefts ui u liani klcrite. W''bi<rh is iiiATiifestiy overlapjiotl 
by iht Tertioxy i)eposits of tluL" Gdj iiroiip ui Ijcds noticed 
alnivr. 

iJn retiimlitg to KiidA hciimc*, tin! oppt^iiniiy was lakun In 
inve^igiitt iht j^logicaJ structure of thr cuai^] land lying bclwieen 
iIpt village and llw sea^siitiH!a detainc ol hi furlongss k 
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wa\ AStrptfninc^ (hm the *a At Iriw-tiiJe rmT^$ the pttssetict* ol a stry 
Ri«gh, m'itty-cnngjuntmtc (d wh;cb iiqincrnits sMJs of netent mnJInsca 
lie imtxMltkfl ; oticl that (lib fa!it<tnrmii]£ selvage uf risjni'-bcjurli if 
fOtt'tiftd on Ific shure-SiiJe hy about 30 \^anlB or no of sand, blown up 
mland into flnt<tnp|i(K| ndJK'lifce dunes, Itcld iu^tbt'r bv growths i>f 
ipemtra Aibjitf for too tcct or mnre ; a [ow plain of ■ oiutolMateiJ SAitfJ 
thi:n:ai((>r intervene, fui about ioo >Tifits, ami K-t foltnwvd bv a Biirresuoti 
of IiiRfitr ilmiwi. Held by tfjlimps of //rfiWrojftibiK 

niiij .1 frw and grass** in tlu' fuitn cd a. number Of tIobtIv cmwrkd 

smaJi muitnibi. TIji-u? larii^rM itibnd dunes of btawTr-sand slope down 
(or 501' ywrdH tpr rump to litr Imtrr f^iel i>| tin" niKjs'ntpd 
yielding {^hhI tmp® ot camits, brtniaJs inirt a tvve oilier vegetables 
AS tin* mtives do not appear to be unibitious enouRb to excel ns nuuket 
gnrfUmers. Apprwulurpg: tbr vilJage Uicre i& it Iona, low. 
only TOO y«rtb wide, of tiont, griity htnestonr. uhicb w.is imced to 
i'xtcnd from die S. uf Riliiirt. post Krftcln, rjglit up to Kunchir and 
beyTind iluit villciRn lor tuUy crilln. Tlir triir nntmi; nj tlie stone 
b*nntna iljerldjip!, mniUtts tu tw revcAltsf by rnitroscoptctti investi^' 
turn ; but it doe* n«i appear iri In* n| any tntmni-trial yiiftte- 

Slinrtly after ilawn ol day uti ik lytfi insiiint. alter pnrambnlatiii]: 
tlw purlieus ol Kiitela mt i|s j^nutbtrrti seaward wde, a traverse was made 
to Kiinriiri and nnrth-castwaid; tn tk sonthcin limits nl (be itrear Ger 
wt Fresltwaier Marsh, and Itom tbence wistwurd and ihm soirthieard to 
^iriiia^r and hnef; to ruinp al Rtltda, thereby eovennp a fari^ tract 
ol new grramd. 

Observations inude m Intervals <«i liie way from Kalela SE. by 
SSE. fo Kmiebri. sbuweil a superScial deposition o( stone and sand, 
^tssennaliy siRiilar to ibat oJitauly rauirderi wilh ndcreiici: to ik‘ m-h. 
Ijuani at Kitebi. Tor ejuunple, on ratudtiiig tJw atieient pile, called 
Kliimcsbwur iJeril. it was notkiHl ibal tile EumdHiunca dope to the very 
•alge of lla’ sen, enverinp a roii|jb Jittorjil of lonoinif congtomeraie ; 
hut tlhii tlMi bl«wN>saiid k brre almost entirely .kitl topnber. by 
rlumfM of /yeffofroptmn, Cypents, Carra. and a few* grasses; — the 
bcatttibil etnrpjng tpvinirtt being ‘conspiciioilii by its absence,’ 

Massing ESE. frmii Kliimesbwiir Dcrd to tlte S. side of Kumtliri, 
tJie long, low, narrow ndge of prilty iimesitfine or shell'Sarul, W'O* vfTHsnl 
about aoo yards SSW. of the large vjji^, md it was loiuid (fiat die 
rock ujulerlying tlife. and whirli uutrrope on Ik E. and XE. uf tk village 
liri^md tile cotUtnes of the Ktlt^waU'i inter there situated, ctaisisu of a 
trticly icstoivd, while to hufi and 'omeiimcs ruddy . dppatenily aioic. 
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dr^aintMJii^ timestone. xvhicli cnrtKiwnds to tint none tliai 

immediately tuidertiffa Ujc toral-Mrf rock and sti/diy lifn(?iStoneii til 
Vsiwdra Cititk-motitli* mid may Tie takiLHi as I is valent 

ih tliis sitmlioo. 

LcMnlly called lar^ 5U1» of iriiateriaL fwLkli 

^Itftly in stnuttsuf, and ihctt-lim* of Ihil cmnmcrckl 
vdiie), SLIT dug iHil Imffi iIh: 'liilrAtIuw depo^itf, ol»riineiJ by a 
«l aJJiidnrUp fiir Jfcal iisrnniably fin ilie spannini; the 

inlet rffi the XE- o| Ktmcbri Pas^sing Ijy these $ii}^rG^ial c^c^mtipns 
ol Dwjirka-tjcib limei^iitune, ibc imTtirsc wa& ^onliniiLHt to 

wikra and beywd, ri^bi ii]i lo tlw ifal tillwvia] plngis bordering iht 
sfiuilicm luiiitit oi ihc f^ccat Get. tlcre, ilw wesjw^ird roatl Jtiuii Siniiitii 
was loUowTfJ h>r iivcr 3 I tnlli^i^ m llwf lilriiction o( T^ iLifer ji Qi^i 

‘iieliis oj oJluviiim, UikkJy strcived witii drift stone ot a iiiis- 

t-vriaji^eou^ chanirtei^ 

At t \ fodcs lESEp iij Filakni, tlie SSE. eari-fiiAd takeii« lur u 
cunpiir niilifb. in Shrfnag^Tp o^ti gtnittnj cemiititiiLed fr^ the port 
fd ™i and iftonc ticrivet! ftniii inwktlyins Kmeiitonrs ol tljc iHriLtka 
Grrnip ot beds Throtiffb tbriie beck, at abenit | tnilc S. by XKW. ot 
SihiiagnT, a no now liUge i?t nlwit one intlong in lengtli, itnd trending 
approximately from NNW. by N\V*, to 3&E. hy SE.. proiraclp&p and 
maittfesUy consists oi a cap of bigli^nvd [aserim, Ixtortng a deposit of 
jaUritr-etinglntiientlc ot its suiTuiift p There cmi he no donbi^ lltaL Ltjo 
Inicrdie (oiuid At ilir botinm *A Slrb^f-tolnv MTiNluiti. h |^t 
niid iiaiTc] of tick liirmatiixip 

On the loth instant i <tiivc taken to the- I'atel €F 
gartkai, wlwtp a few of lik friends had osj^mblrd to take tica * and the 
compemy wi-n? led by K. S, Shcv^n^ji of Sirim^r, Lliroujelt Idfe own 
ITirdcTKff and hclck, iu inspect a m.^w wetNIudt, i inik^ SE. of Skirm^r. 
Hrn^ it join id ttiat a j^onwwhat nibbl y nissct-coloiiml b mestimc 
prcsoinAlily <jl Uwiirka^betU age, to a deuHli iif li let*t, wm foltt^mtl by 

AH milmated-Limesjone coiigkntufritic dcfwn \u u depth of js^ fpttt and tfic 
imrkfgnjund watcr^levid iki tlse fchrm fonrtiey in Kale!A, it was 
obscfTnd li^t the deposits abuTrnoti^, frbfeb appear m U^.lung to ific 
lastdormcd of tfio Dw^arka Group ot beds* iur covemd soath-vve^Hiird 
by tJiick slabs of coai^ rafllohie-limostone. 

Il was decided lai lln^ 21st instant to mmikKY ■■inn p fa 
as the next centre of operations, ond ibv |uiiiiLcy ihtrre tenen KitdA 
wiLS accorddigly planiiinl to mm a^ tniudi iiniravicfSeil ground m 
pmibk!. To tJmt letid, t\H^ intand, w^lv foilmvedi Slip a litik 
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bcyfmd tht sftc of KJiimesliwar Tcmfrfe* wJiich h^i\ i^vbusly brai 
c.'icammrd i —00 thi? t^th 

Upon ttits iK.t:^skn it notLi:cid Ibit a liiife? nj plvs bcio^ 

rxcd. voted ttijout i iJijJif SSE. ol Khimcshwor TirfOplOp and Sionierwiiat 
Fpi< IJum ttmt disUmc'C from ilic s^iji-short, TJaiio ^luUJow pita wm 
Fi^iiniL opoii bpifii^ loJJowcd up. lo Iwdur tin- cwi- 

kinupoaly. fur a disuiHe ol more ttuin milifft io ili*? clinHrlkio ol ftjr. 
bahtior-Qly, siricl lo tsc ilemUority worked at im^idoi: inter^Tds- Al 
rhr Kliituc^huiir E>erji€^d« sollrl bloirls of »tc»nt arr ykifkid at a clrptti 
ot to teei tnwi the FodEa^e^ and are t^old at the pit-iDouth lot Ri. 3 p^-f 
triindml bluerkis eurb rxiuf^hly measormi; by ij by 6 inches. TIk? 
stoito fa a tub-recent, conisjolidired. sbril-sand of loos? cmd voty iwrotis 
text line ^ bill ^tiiTic lirriLiv ii> U- found ui^fuJ tor tljtr biiildtng of 

iuid oliH::r simQ native dwell ingdioiisrs. AI EJiiirt IvLulii 

n™ Kblnie^liWiir and Kuncliri, it is ol a wlutf colour, aneJ seen to Ia* 
i.ornfvi^d priniripally «l llr ccrtmnlniit«d 4ii*H5 of mnllit!^ 

and othiir nurfnr fotitit* ol life; tmt .ti iii)»-r places, ihr ^laui" 
brouT or ^ncy by tbo cixidiitimi of (in excess of ittm wbivh it 
rnnlalns. 

t.'uttin^ thTOiigh the? low dimc^ at Khan Kbim, J mik \V. ol Kimchri 
^rve to ckinr>rRtnit<* tbe namre ami origin of tliesc lunTotii>ii5 nt 
K HTfoncn. Vqt a dopib ol about 10 leer Irani fiter siiriaco 0 ! iho hlowu 
shcll^nd ific pit-back^ show a<lxnjftiblcS4?ctioii£ nnealln^ tlte porcoiatioii 
ut carliOimttMl waters tlitou^h i\m c-ompcictRl amid di form of on elotii^ied 
mi^fiivock ol ciacfcFi OilL^J uUtli scgitri^^Lbons of committuied roariiie 
sludk, bouad loosuly and Uten mom ck^ely fo'^eliiirr with socondary 
Hinc Tlicsi? cvinbiitr to priHlucc A viTtkaily dongaicd ccflatlimi of 
white atonir, the maatiaf^ of wliicili grow shorter and lircuidiLT fmtn 
fUAyuW4id:s Up a ckptii ol 10 feieit, after which ilii- atwiy tm^hwork 
rottie%>ces 10 form a snlid ni;t^ of beeb to a total depth of five (cet or so. 
These beds tram f» to ^ inch^ iii ihickriessj and probably onginatc 
by TV^son of siicc;tf$5jve bic^cka kn aecretiiHi Irom season inseosoJi. TIm!^ 
iiuerfipace^ bijtwwn tbe ol tin? upper jxirts k filkil with mijy 

partially colwdmnf s^lidt^nd of a brownish foldin', fieanng numerous 
shell* prundpaJiy of recoit molLusct, and the entire kimmtlon. tJios 
dfarly sJiown Up be ^ub-sierialp leats^ upon, or mllicr ovtiriiiffr the fa*t- 
forming coarse^ hit oral <oit^tumtTiite seaw^irxi!^, and (he sia^ily aiid 
other limestone lml% uf tki DwijU'kn Grtmp in land. Tlte recent rocte 
(It tbr c 0 a$tdint* at tJiH |icun* are ihemfore *il a Iw^dold 113 trim ;'^ittorat 
and s^ilKicnaJ ui oongiit, und Iwtiiof tlurse the much older fortned 
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anj iiPCsmii;r*»wi IxkU *if the Dwirla Group i—Piio<L*ne to Ri'btomic 
ol r)4f‘ EirropeiiR Grutogicitl Ktevonl. 

Alihou^Ji til* *; 3 jfa\i)t]OtF? bortlcrinj; tin? ssi-*tlK*nr from 

Kunfltti practkoJjy rigb( up to hor!xtnikir>Gty arc nowhen: deep ^neupti 

tf> iTwal cxpcsnres oi the strata uiidorlybtn lltcst ^utMicriiil ar!i?.i]t 
miijatioas. (hm one lortunatelv a frw ttTll>shaitA in Uin nLi^jlibourUoml, 
where The superposition ot liic iieds can be dearly ilistiujtuislietl. One 
o1 ilies*^ now bcin|;smik. i miles WSW, of BOkliira, war raatnEn«t uiul 
found to show II surloice depart, 0 feel ttuekbf tlw sub-'iitcrnt consoli' 
ilaud EUwIi^sanU. <il A brownifJi-urey colour, Iwt. in nil other tirspecta 
siniilur to tiui Kliad Kliiln wiitte stone, uvcrlyin^ Dwiirki Gmip bcrlsot 
a ciHnpftci, ruildy ami aoitiewltat splititery, appttrmtly azoic 
eontparable to timi oreuniPE cm ihr E. and NE, o( Kurvhri, at the surface. 

Aiii? Iravosn^ the western boufrrs ul tin? mnrtne bacbtiKtitOr 
and passing to tlic east .side oj Knnrliri, ihe upper EXE. cait-rosiiJ was 
ioilowFd to TImj track mv soon bcKanw cxctusi^eiy rough, 

and rutty, by neosctii of iIk outixrtip of faJac-bi'fldtMl. appareutfy cuotC' 
sandy liiOBStoiies, varting in colour irom wWte, to pink and yeUowittii 
brown. About S mile W, of ix-gdru tbe surface o( the ground Is every' 
where tteiidnd to deptJii of from (wo to t«i leel, and hufie slab* oi stone 
C'Str&cterl and trinmted Into Uuildtng blocks, wlticli att =ai(l lu be in 
rrmstani detitaud lor tin: ftiiindatiiin.^ oi dvvelilngEii. The hlticks fnt* 
queiitly tueastin? t| lect in thickness; Imt those OTt invariably constj* 
luted by layois butefy exceeding mi mch m thickness, more or less lirmjy 
held toother by a coarse criten htglily leiTopinoiis nutcnal, along which 
the blocks jm alway^s protie to split, WIiuh loocleniJely sound blocks 
arc laid with tlieir laminar horbLoritiilly tlfspoaed, bowevet, tlu? stone B 
accounted to he cxecptiecally strung and capalfle «I witbslaiuling 
rnontMius cru^itug |aiwn, Unfurtunati-ly. ii is too ctiorve and variatde 
in tetture to las used ior Inmt elenulutis oj urhut lniHdiiig>, and woukl 
not Uterefom reatiw pnrrt to justify axportntion fu lat^ri centres n( 
dUtribiitkiti. 

Immediately underlying the depomts nl pegam-stORO, which is 
practically cantmuous with tht? t?!i«eiittalty similar Kunclin‘«itnie. both 
u| which belong id the same uppnRosi b(«ls of tLe Dw-arka Group, 
there ties a deep but very variable deposit o( tickly lossiUfefous conglo* 
uictate, w‘hieh doubtleas reptfsents tbc hose of itic beds nbovonoted 
Olid pn^enis a pliocene if pot l^l-Ftiocene fads. Satnpli^ of stuni- 
liotn th^ beds were obtainiKl frutti tin? boUtmi ti( a 30 feet deep WrU'- 
<haft, J mite VV. d| DgEUU. 
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to tltc State &'dQ|£iqft| ColkctioD its follows :— 
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Camp-Statloa XIV, Hegam, 

E. viU (/ ikt Tmm. 

U PON ‘aiftvsil 4l tte;dni, con^uUrmble (tifHciilty wivs ifisjicricncttt 
lYlort tents 'tnMis litchccl; iia tJwr expert “’PHums''' nr lentwan. wlu* 
tiad been altaL-Jml tn tlie eitrirp was wittx^wit, and siibstilutcil by 
vintbrr ^vlia did nni nnden^TatUI Itis %-ork sjitisfartorily. It wtis 
tlu'Tvfore (brk before itirn^ cutild be fpA iniii ipXHl ordrG tbe best 
poll erf ttw day luOttwing,—tlw Jjiirj instaflt,—wi® (akelt up ¥dtll 
niitior imktters ; so Umt lUen v/m^ Just barely time enuugli :iu wtdeh ti> 
|.pay « vBil to llw lait-pafts o| l!»r Stale, mUe* lo the SW. ot 
Hokliini. 

Otming an urcii ut about | mile tn lenpUi by xi luiloufs witk 
at Its broodbst pdtf. tbe State satt-inntt are canvcuientlv situaied on 
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thir b^nra, fkl borik-r of llii: tuack^^'^^ter nr salt^watur waste, w'tikcik tsA* 
astnjffjt! I^rtandar Cteek aiid hroa^^ wnnli-^ustwanl lit temti* 
luiic ai a sitallow su'anip to tlie northuf KuiiL'hri, f\3E-batiilar Crc^k 
fiTvervi^g miind (Iw Cltv imiillj-e^wajiL to iiivirint iLtir y joiui lliu 

ilcptci^ian kjuiwn the Gpeat &lt-vi'asM!, wMcIi strytclit^ tar und 
wtdr ^nth-castwanUy to Nn^’lbciinilitr firyataL 

Alluvial fkpo^itp fiteiriire ttke bc^l nf tlrn barkvniict in tltu 
Ktl the : tint, horn otieervatinns ol ™tGrops cm The riMidway 

urirth-w^twurd from Hnkhini, n is at least ciertam tlyit rtic nnderfvinK 
strati! Wlong to the Dv^ilrka Group of iqqivatcnt vinth tlioisc! that 
i^trvtcli NW. to tile confines of iCunclifi M\d N. to Deg^ni. Use sail* 
pati!! aiti prulfctfid alter Exilian oi nadvij wlieaL-feilds, intju U-tmmbcr 
oi beds or idialJow tatikf, ilivideil Uy duuinrJled nind»banks 

iii aquediiets, m\d tile brine Irusn tbi bockwatciT Is coDer-lud al hlgli- 
tide Into II wdNhaft cir mljmning, Inmi wlwnce it iir raised a.v 

re({ntm! by Icsititcni iHicket^ and iKiJInck labour, (n be jliuwed iu flow 
by gravilalion into ihe tTreptned pom. tivaptirnlioa, by tho fiettc 
mv^ m thp does i\w i^t: and, so soon as a sufficiency oi sdt 
ber-n pfecsp'xaied, usually m caky of aboin an inch or two 

m tfooioiess, it is sintply f)y Imiidliib. rinsed in tlie 

letruiititnct brme, ond Ihmuti into lieaps. Co be j^Lbcit^ tor ilie 

market. 

Sampler of iliti sail, ^ tirjl o^ tlie iiiotliurdiiLttoi^ wc^re tnkm 
[or amlysc^ wUli a vktv lo cb^lrrmtsilug wheiber it would he prwbic 
to jtroktnbly inirily the lomii^r, or utilifcs tin'! tatter for thi ^pimtian 
ol ituiipiesiiun ehitrrklep h irtay vur, a{ once iv >ratixl, that it 
would be a mattEr uJ ^^5^lrcTt1i? ilifbculty to collect a siiBkitid quantity 
of Che motber-bqurir fell brhinii. aitcr iht salt foi marked fvnvovTd, 
under existing idiT.iijnstaJici:!^, 

Of^ I lie ^tth iu&imii.an oxciw^on planned and aucci^iiklk 
carried out to exploit! tlie whole til Hie ttfgion lying noilli of EtegAm Uui 
Uiul brtherto rruuunttl iinlm excised, A drive was taken WNW. Uy 
N\V. lor 4 distance ol 3 miles to Rim^wdini^ and iiut^ by llw Way wr:rv 
matin, si towing tJud tbn while aminceous Uine^tonif tiE iJw l>wjrka 
Group, 90 plcutifuJlv invMrnt at Hk surf are suimnindiiig gradii' 

ally thins tkiwri m ttinr dirrcyoo ut Rcmiwnnt, wIktc tlm: suti^qx^iilirtn 
ut strata was urii exemptihett by a irell-sludt \ tnik I^E. by E. oi tine 
tast nomed ^ itlagir HenKitbont^, tJie surtacc? in a ckpth of 4 Icot, was 
seen tu consist of bfHls ui a ncldy fossHilcioui; cltarly tormiuB 

tlj£ ii>Hx-iTno;9i ]Kmion 01 tfio Uegdm-Monc tleftosiis. Below^ tliis Iben: 


EctiXfjwif, Geoloct Of Stath 

(Oiitil b.* TiJr'.'itiAril •tbciul' 5 ((Set <i| u cwirsf cnfinlotnrnitc, lartiDly 
rxjmpciwt) ui (raifim^nts o( (Idj Jimonillr limmortc, nesting; tipari 4 Iwl 
m «4 vf nuire or r«Tjipacl IfoiraTitit: limiwlOhp til tla* Plnddmlite 
It-p*, tr»n luo miif;|i brokm miil )oifiU<(] to Ur o( nnv 

mcininj I'ahw, 

I'rom Ttendwiira n N?fE, ctWRc wv- iak«i) aJntig ilw hmiI Ui Kidt- 
wilTa for Aboin xi euilo, bu(, upiin fcacfdn« a ptare ) mih N. iny KNK. 
0/ Kcrtdu.'dfii, Ute-sutiaev rjj ihe.^iiiuirl vatu fminfl to vxinhrt a disferictly 
MltR'jjn-.* ididis* Hint it WAS tiirreliiTp rirntutiite tLai a small disiiswl wr|l- 
i^laitl wns inttitd at Itiindvltuwitig a %'(Ty nchly lo^iilifcrrims straTum of 
**I*s||y, Jtnujtittkdhttae&tiirtf' (ot trhief) 4 fine nmiicuni ttpccirncn ivas 
Mriitnl), tn^lylng a (juntl 0) cumparl; Cdji I'mtjstonr i)l iht* T^indilralih- 
tj'jx;, 

in (.-(HUHiteration nf tlio circumstJiHie th.il tliev- Undy tetttiTivsi 
tuiidjj or nmantcntal slone, njimciy, Ihe Oolimiitilrntu* Pinildnaite 
and ilte kindered Bh.irwaritlite. are Iniiuiiibly in fnliimtiit iaj 

CO) tsc quell 11'. mijy locally, It wnnUl tm wlu*icver tlwy ate 

tlcli-cftHl, to makr ow uf 4 t>Ti»p!ctnr'i ir.jrn-xtm tjng drill r os. it is 
mure tliaii likely that wfwii piarwl iifioii the tnarlcet boUt PmOiraiitr 
(tnil fHurwilrillitc wuuid itpcudily find lav^inr 

RirtiH *it w\if Ntrjr cif pejf Ut nt'h wIIpw, nruiipje <iJid 

cutnarnnti ^ the with wJjh:I'i thtv can hr Jelkfttt-lv carviji! ■ 
imd, Lliif light 01 inv matt ^uHaep whiik cm i>? must ri^^iitdjjy 

irnpanrtl lu lliv iiiJiLmA]^ iiiitk^r eoabidetatiiHi, 

Cofirintilntt jilung the ^^art-wMid lu Blutri^iiai up in the netfirt 
iiijiieuJ fliiLs o| Uh* G^r or Embwaier J^rnli, si eiit uifftM i^ie p^thk^ 
t^keii in tln^ iltrvt ttun i 4 Smdiih and an njiftorttuiity 
riled i^T i-nlk-iSting AUditiunsit gtwd sfsiecitticmEi of coitds 

(turn rJut c^iKtsciJ liy 4 cutting nearly uppciiiti- \i» tliR BdbaiMiwai 
Temph! m ilir ttiiiilr^roa(E) |c:aiintg fmm Ih!gilin tn Bhujwdni :uid Uyonil 
Thcfraltrr, n rough iiait-lnick was tDl|iiviv 4 sOUlli^iteUv-urdly tu llip 
village of PAniUw^tbrs Ticfrcssi Eating a ^hait tra ver^jc over lairrite grtmiid, 
wrliJirii it wili hi\ rmncrnlmutl was lurmerly tiotked m estlefV^ioii nl 
the Imentic iitflul^ii W, itvm ihe io^Ird site 

iti iritf vicitiLty oJ Bdkiiarlu. 

Apprw(ifiiatp|y i| milf^ SIL iit Bdha^lesliwai Tifmjile, ihc btetilic 
r»dt^‘ Wat ohsei-viil (o be iiveTlapjicid by iui ourciop oi tliick ^laliv of 
sliBW ilipfiEHE at an Jijigk uf jornulimes as mmdi as Ifpon «|ospf 

and caivltil exonibiatiaii. thee slabs were (otind to be futsc-bedded. 
and to he composed ol a ibuk bidf-^ey finely textured itmestonr inter- 
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taniini]tf?d thin (roarstir. shelly, fiJ^^iJilemus and miuiilt'^llv 

bdooginjf to tik' towrr bctls oj tlie Dfpatmitwir nwdrka Crtjiip 
Tfiis CMKerop iif s(t«ni' traeeU wuihwunl Im viJhM^v ul Ptlmy vRuiar, 
whcfi^, .tl Hh* laiav to Ui' SE„ i( hnind to amlfc a tdembly thick 
littl clos^Jy crowded with it* dirJIs ol W-Hifvpiiifllliisis nresentini; 

a distirutly Ptluceor racim. 

Itctumirij; SW. to Dcgtim, s tew wrtj-sJuifts wcjv examined at inter' 
vbK wi tlm Mnv ami ii wsb notctl that trith Ihii ^i^ht ^*0111111011!! of iid 
tmponjiiiri' llw’ wjttilc I|( the cmmlryniiie wns |ifocijCaJty coi^tn'tl to 
%^Tying (Icptli> with soii and suIkoII. diversified !>y patches o| Iijjt rock 
bclon^inp li> the IKriirk:] Group of lirafe, typically tt^prcscntcd hj' faj-st* 
hctldctl De]'Ain 4 t<iDc or wliitiKh sajidy-JimtstmiL- in lolcmhlv thick 
slates with nlicRiatinf; huninse ul fbn; ajij coorsvr icxtun*. These viipcr' 
ficud deposits went i-cncralJy (ound to pass insendblv Inflow itita an 
appimtthly thick liitoniJ duposil ot nrtakified slirib, (mointy 

Jiimdilhnmctiiatc), ol tlie nature id a Imm; <d cimi^timictnlc. ronformably 
oVErlyiw; tiic limonttte lim«toiie Rtiata <,i iL Gij Gmtip nr mannu 
Miou'-hc. 

Teh Is were Mnirkat Dcgfim net the iiiorning «>| Tuesday, itie 25(11 
January, anti the rcitim tu l^rhandoi iicoilciitartc.'rs >>n ociiiti^^H] 

to to ctnntdctr tbe csainin,itiufi of tilt whole oi tlic Stole lying to file 
nrjrtii o| the main niadc-road (com the City to (Ndgronml 

was covered hy a rapid drtsu to I'diid^wadiit. and iJw ronih>cii9icriy 
cariroad, siery rntigU nod rutiy m places, wa^ (hiiivoftia^ Eotlowi!i) as far 
Kolikhara. At Kolikhoia. j rode sN'NW. of IIr vitlagr, a 15 Iwf ilcvp 
wcU-sItift showed lltit the UrorstuiiES id ihe Dwarha Gnmjt had dimi' 
nishol markedly , leaving only auiJtiTfiebl (aym of conglnmriatc. over- 
lying It depcait of coarw laU-rile-cmiyloniCTatr. 

PnHxcdlng SE by SSE, portly along cart'-tiacks hut mosliy over 
paltilesft grttuiid* Ificslirdy limestuncSi of ttie DwArka Group woe louiid 
tu predominate at the Mitiaco , but, upim reoctUng the nhl site of Aniidla, 
fj miles SSE. by S£. of Kotikhara, an apprcdablc depodt of mnrli 
fKaicycuinbcd milioliie was objcrvcd to coiner da: Dwfirka Unamtunn, 
which wiere exposed by the scarp oi u sticam £ mile SB. of ol<l Amidla. 

Ctossing over tk? (hulway-UiU! 10 iJie min* <if K^ipum, (mar by 
wbteb tic southward coutse ol Uu, alwvengiptl stn-am, tt^ding Sli 
into ilic Great SouUiEm Salt \^aati;, was found to b<- fairly full of xvatrr 
and apiiropriaicd by grenipa <■( ihtilttaf. clic shelly, cumpaci. bm stab- 
tike- limeatnuei 01 the Uwarka Gnmp, frequently (atee*bedded, and 
appareiHly dipping at decided angles, uacp mom chameterisfd Uio 
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iratcrops Hi lib* Mirfaw, and cmttbiuMl to pfedommnti; W5W. Into thp 
wry twurt ot t)ie City erf PoTtandv. 

* Specimens atldtid t« ilw State Gwrfopea] Cdleciimi RejEwter, ate 
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DIGEST OF DIARY. 


February, tQi6. 

A 6 AtBEADV NOTIFIED, A PfWin (0 headqviajrers.-HjIter » campiDg 

tour uf over 3J cjaecteel em the ^ytli January. 1916, 

^d iln? mmunOer oI dial munLli was very fitify occupied with 
anpackni^, lepoTOffllitig anti aTranyne the lor^ toliifctkin of samples 
secuied lor the Slate Geolopcal CoJJcctinn. 

During this penod arf [urmoil, an imexprcled visit to Ptirhauditr 
brought tlur rtpre^tative of Th£ Incexsulx-Ranii Comfaitt, uI 
















^lAkRAtivT. R:epobt _ cxsvii 

Fflrbca Bmldmg^i. Home ttoinbay, m ilscse OfTsces, tn answi^r ta 

in inquiry :iddres5etl in tin- Lufidon OiTiet of tJir: finu, i&r poiilttjlar^ 
concmniJ^t qimn^TUB^, moiiiig and jroaiJ-EmJciJiiE uiiUjiintrVp 

From iids h was ascortitmixJ \h\u ^lynii-brvrjilsiri^ iMul 

4iirttn): ntiddn® iut md-miiking <ouIil btsi ht abiatniil From Mi:siriis^ 
Ltd., nf Bumhiy; Infi ilm ifi thu rvvii* n1 prospecting, 
quarrying aoil mining iiMpliUjitiofK bring reqnrrt?d by (Ji** Siat«^ at any 
lime, tlie I>ji:t^iniOLL-RAS'D prrhat» ibo and best 

nn^i^tion <4 itiD kind in the world, wmtJiJ ber prpp^rocl iit any timn to 
jimd nn (jjrpoft in ai^ceitriin rcquiFemcfnis and submit ip^t- 

fkatifsne, 

There can bo no doubt, iliat in onlor to nUlh^ iJk" vniiuLble st<mc 
resoirrf^t^ot tiie Siafe {(ktalled Jticonls oF whirit have apjieiitnl from time 
III tittle In reports) lo tlie licst aitvmniige, ti wiuild 

be Impemtive lo tikr a ^|;if<?dy Initktive m placing matim on a 
tluimughly snnjid rommetdat Isasii^p and to thai tfnd it would be iiixcssairy 
tu fini\idt! (w |.wwptfcung, exiTOirtiuB and nuinipii.|aimg ermk 

materiaJn and oi emiwying thrm c.vpeditiim&Jy at a minimum oj expendi- 
rare to cernttrs of cnn^nuiprion jsnd dLstributiim. it need scarcely bo 
pointed out tlmt mieb a coning ot iDtoeixturo, could riuFy lie SL^tlsfaetority 
emritjd out ail a State s}ieculattEii» or by the li>rmfltio« of a sufbricntly 
ciipitalised JoiiiL^lock itouipany^ 

FnHi] Lbr Rk^iater of mcoiftlrd by bistalmimU \n tliesi^ 

mootljly report. It wiJJ lx- ^atberefJ that a vwy vast and varied seri^ 
ui ^ 1 X 1 d mercluinuibltr stones is mare or J»f mailEly Available fut exr 
tdoitatiun. Tluw will be doty da^fird and s^iitcniatkially descrited 
with special ridcftiic-e iu tFieir coniimficiLd value, s«parace uses, ph^^imt 
pTt^pertiirs and eotn[Msitiou^ upon tir tertnitiation oj the prestut nr- 
conuaissante sutr^^ry; hut^ fm tlw present, if imiy be noted thar tJiey 
include ; All llie irnist ^Tthitd varieties m economic Stones kuonit to 
c*xi&t, suitable foi the wearon of paJacii^. pnblic-buildings and dwdUnij* 
bou^. 3®. SfiKOc^ of exception a| stnaigtli and dttmbilHy suitable 
tor foundatimfi, steps. bmdiTa^, bridge-piers, dock and lutrbour ciat- 
^1 ruction amd ibe making oj jxcrmarruzti liigfiways. Ornotnetitaf 
Intones wjkctefl Erotn tlic abovimmed stiimble^ im bring carved 

or polished, a lew of wlikh are of a,adi ntre fjccumnce \x^ to iinirify il*tm 
iu being fkwrribed as uniipie. 

To plarc itiese commodities limily upon tlie EuarkoU^ ol Endia, 
a good lUiiny of them will reqmm {prospecting by modeni methods.,^ 
urdinarv' and core-driUhig and so loriJi-; wliito ibe maiomy wciEddiiall 
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lor pwRinalic or deextit ilii]ilii|E sw] e«ractin| mcUtnery. criotiiOit ^ 

anil nidglnR macltioes, and, hi cottire Of tiiitr, llie mure luwtiy plant lot 
poIifilitnR * i 

Tlic cttit o( ccaivfcyanci; Itooi tl» sit*® t<* this port, wlilrn is at ptcsftnl ^ 

All aliDost iiwiiperdWdimailiv. (with llir slnglit caccptloa of tiw Rwi- i 

w*i<> sites) could btsl bo muititiised by tho rmjiloyiwiit of motor tTftCttoti 
: irtiile eaorlNtii&l iroigbfs can only be abided by llw cturterins 
or lAitclww fil a smaJi Bwl ol catgo itciats/aml tfw installaiion wlier* j 

oeetllul o1 dt!»r perTOUirnl or temporary landing pli«*s, 

II b dtfar that unteA Hnne ot a niodiaealtOD ul Uiiae airanii^ctits !| 

jiie inrtttutcd, eilhiT tlie establishinenl oJ a State ltidu»tmi Itepiurt- 
ment, m ihtdonmlMm d a duly auiliorbed anil sufBckaitJy capitaUaiid » 

Company, it w«iiid be (milD to capeci tnorc Hum a very nukUajUneje- i,i 

ment ol Revenue from the stono.resaurcm of tlw Stated aitil itbti that 
witefpriising Iniilders aml,aichjtects ju« eontmrndng ip " srafee up," ^ 

is anticipation ot a iseGsatioo of EmopRin ficstijities. it is stiroly time 
ilutt somip tJiji*ck9Aw mow siiouhl 1ic iimk in the luntUrx, 

Oii U« inh ifutiwi Hit SYirnNSof Ibe Pofbondar Cement 

WorkA Idodly ftmibl»d TOtilt* of n fiiel lot Mialy^ws by Ma. R J. 
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NAiHAnvE Repokt csxix 

Mt>thcr Lv^u» ^ur rximtmi c/ Sodinm CMctid^ Sta-Wat^r 
Pj^mndar Sali-paHf, 

Specifk- Gravity .. .. 

. i^L'^lum CliJorjttr, 43'j qrvqiUv^unt Id 

4*^'*5®-per GaUon* 

niPi ^iw>rajidutn itf anaKws is here cntcitd for futuic rafrraKe 
tf m tfiE furscnt, (luwxrvcr* it may be *ili«i?rved that tl»r 

in^ohie xs siHwi, lo be a p^,Vm\\y ptim caJoueous Mot-e, with «iv 
silKa in enliarce mher tiian detract fmtn iU sirenKth as build- 
ine maicnaj; tihile the percratagi- of iron ud ajuaiitia p fio jow as 

, cause « v„j- srigitt ctJomti™. to a x-en- 

pale boiT by owffttioii and Uwlmtioft of ihe Itinner. and to txin.4v 
appreoabl)' tiarden tfip le^rtunp by tlir presence of the latter. 

mi r*" **"’ prypondwance of silica in the graaopJitto 

riilJy c.>o« fmm the eJainis made for the materW on the score ofZabimy 
Md isr^t siieogtli; Uit, vnlh rehronce m tlic latter property, omkad 
ilciCTTiitnttt«Hi«toaluiw tilt precise relanye positiofis of tlie units of fn?r 
^iila:a oftprarti, to (fwK' of t|ie silScaies of iijuiuina, etc,^ catled fehpire 
are, of cuuis# adddiuimlty desirable. 

With refereow ,n the third mjaJysfs^ iKimdy, the esrimatioo of 
rnagnestum diiondc in the tnntlicf iitiuor <o|Jected from the li^rhandar 
soft-paiis:-!, may t„. noted th,l tiu. DtmiAR's generally accepted 
analys^ of nomeU wa-waler gjew ija; prreefltage ol magntemni cidoride 
ai Jo^®70: so that the quantity of that salt present in the sampie ind^r 

w^itferation is mjqia-itionably b^h. Untontmaieiv fiovrev^r 
tlic msuprrafdo Jl^^uUv oj wurihg snffickni supplies op iu sUn.Uni 
s^ple coupled «tth caf^ositt, teeJmicat process. Ll outlay for 
ihe instaJlatturt oi a it*tly plant, would render nuy pnsftct lor tin* wna, 

mivtm tJui Mdi m a cuntmtrrcHil scak csctnandv lujardme 

lO^Uiu (Oiiciiniiiij il, jiDlusiaJ Mracnire ol coiUl^^ 

tod 10 to Md ««r ^ ^ 

tDaicfBd for Uic second Quarterly Report, 

mioJ'fav* Photomietograpbic Apparatus, 

majk by W ^rsoK & So>lc Lo.. of Higb Holism, L™di-i. 

dMiy arrived, and iias-mg been ampurked and etetmioed, was carefully 
stored away-, pendmg UuJ prepuratiuu of rockssiwifcns for ti« micioscore 
upon tbe tol fenim of the writei frntu recoaitaueonut 01 Md teoTk 
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This bni>ro¥«d modem apptionee WfUl reqoin* to be fitmly rooutiU?d 
upon « stmng (ahjo, and, in ooojwnetion with a pf*P»ly UJraitiinaled 
microscope, wilt enaW.e the operator to secure tlie best possib'le 
In maldni; dearly focussed fifnues, lUostrative of the mfctwcopieal 
slrucliite oj the ^’aritiiis peirologicat specioven* collected, with absolute 
fldriiiy, rlown to tho most mitintc of dcmlb, 

Specifll addUkMte to the State fieolt^ical Coltcctiim durma the 
cunrent month are bs follows ■:— 
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DIGEST OP 01ABY. 

March, 1^16, 

A ftR.»)<CEVJKvni Itaving [fttn nwide Jcr the pmifing of a siuiuiuiTy 
rhesf rcjxirt* wUh tlw' l^mrMlaTdiis Printing HmiM: of 

of ii (hst <i( the “ Fitsl QttcifteTty Report 

on the Economic Gcoltigy of Porhandar Stato” were leccivei revised 
ond retumed lo the primer on ilic first day of this month. These wem 
icubwiquemtjy rrviswl hir the third time, {Hsacd lor press, and rumlty 
completc^l m ttn: form of eight conseciittve pa^ of Ictterpitss by Uw 
2(it]] instnjit; when also & ftirther rnstaloietit of eight pag<^ Of mutter 
came to hand lor a first mvisjon. 

Tin* first day ut tJiW month was a!*i> iiigiuilbeil by tlw viBit to FN>r* 
baniiir of the Agent TO niE Govkiwoh of ^hbay for fUtliiiw.b', itpon 
whi«n ifw writer ealleil t« pay hb mpeyts Twhihi upon tlus folloiwitig 
lUy the Ailmhilstiwiut with tin* Agent to the Gomnia(r luid a vbit of 
mspectwn to.tbe beadquarteiisof the Geological Survey.: 

TIw work of ikaJing efh*ctively with tlier Jjirce series of blocks and 
txmtdfijs of milioltie-liniestone tuitl 01 gmnojdiym and tulicr nootiomie 
stones secured for the State Gcologtcal Collection, rlemandiTd mid receir*ed 
tfici [cirgest moieiy of altention from ibe beghmiiig up to tbe middle of 
tbecunuil mouth ;aud, ipadditirmto Uve pgropcf trimming and shaping 
of ttuuMunti spec brums, a gooiUy serhb of new 6 iuiipli» were duly mghteml 
as follows;— 
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lUiiJf VjrjT* QMTTy, 


NndiniMliAniinctl Abdiiish- 


The compleiirm oj xhe Secmid Quj^rterly Efepwt nn tbe jlh instEXiit. 
foll(jViTHl b\' tbc eroldutinf; ot tl» GcoIoieiceiI Chart so aa lo indicatt- IIikt 
I x^ntiiluru^ ot the \*njjutis {ortrutions and notuworlljy sites lor eecHiutnkr 
prothirts, over Ibe entire regiro nortli oI Ptwbardai City, occupied a 
coni-idmbte jwtioit oi ilte ^TirtTV iime up to tite xstJi Insteat. 

Active prvponthMts wen* matie during tlv ensuing diiys, for a 
prolonged tr&vose, to tovei aj] uniiiirtTynd gitituu] snutli oi tlie City 
ni IWbajidar, To that otid, tents Wi;ie sent in ad^'once on tlie t4tli 
instant to tht town ol Duiya, and ovmthJng iiaving been satislftctorily 
tbc writer and staff proceeded to tlic iramp^ early in tlw njominjj 
of the i$th iii^cani. 


Camp-Station XV. - Cliaya. 
.i^t 500 y«rifo E. of the Town. 


TUB WAY to Chdya. it woa noted that tlw main outcropping stonti 
coostoted of exascdingly nsugb and mbbl v ronsolidalwl slwll^ands 
helonging to liii: Dwdrka <^up ol pRrsuinably Pliocene heris, 
divrisified by flagstones, bclotigitig to the same formation, (ntmediately 
nuderlyinR the rubbly rock; wbde both, wete uccssiunalJy obscured by 
thin deposits of coarse nulioiitc^linestona, At CfiAya itself ttie flsgstunrs, 
frecpitiotfy fafee-bwldcd, prtdoininated at tbesurfacti ;aiid flu: ttumcroiu 
welt-sbdni to the uetghlwnFbood ol the town, showed Irein t5 to 20 
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feet in itilckrtc;!^ of Utttse iuit) fstrOMUS ateiUjceoas slwll^^-liineiloiu^, 
oJirn in &oJM of oviu ti ificto m iLkkiKfss : Init lUsforttitiHidy 
far iTora ijniJonTi m textimr; oDraltifemiJS ai part^i^ fiJwlJy iod ctn^js^ly 
t:ciQ[ilometiitlc. wid nndy ttxiiiiv<j at oibcrs. These clratvhacki^ cHIict 
^ in^y Of in eunjinfcEiOft^ ti need &4:an:ely be pointtd unfit an others 
wise very liable bufldiiiR sione fof eommerciil pwjioseffl. 

Oit itlie tnosiiiLg oj the t9ili instani, a special survey was taken 
the iocally Jatnws cjuarrles fjxjm wlilcTi etiormoiis ijuantitflS of mate¬ 
rial knm-a os ''Cbityii Stiitio"*aic minaaily ejttracHnl lor firdittaiy buildyig 
^rtitpnse$. A drive taken Iqt abnut JiaJf'a-itiiie in a sfiutberly 
difecthtti enmpp a sttrtelt id s-alt-mar^h aUtiviiun* wbhh ts 

deeply sttatopetl during the nitit^ixmifc, to tlw Ijan^ oi lli« Hunmit, of 
Et o 61 eet highj (aliove datimih hill; wliicli ionm tlit: Jiig?iest part □( a. loni; 
htibHjoasTal nd^« llteraliy riddled with deep pits, like hug*: bottJe'Shapwl 
iitiblieues. de^mdiiif;. sometbrits fen feet* Loto the *' bowels of the euith,** 
It was round upon detailed exiutiination. tiiat whole ol tht& 
hi^h rkli^c* itom base in smuTnU. consists oi one kind ol sifmc only, a 
iJceuliar kind ol ilmestoiie, whidi rests upon a fgniidatiofi 
a| hard, ctmtiolHlaleil sUell'&asjd coalimioiiis writh ihe Ifcds upon 

whkh ll«‘ town ol standi ; and. a few of U 0 pits havie been 
exrawtiMJ to the ilepth of ticariy to fefet. it may hi- pcsimted tint iU 
botinrn rqircjenis the ol llw- ikposit. 

Tla- qnarry wofJonp ate teiMrin'd by means ol dungennisdfmkins 
flights Ilf coTLDttiy^made rmi^h wntKfcn latidjrrs i aiid up irail foot-* 
bolds, coine wciiuiiu and even small gitl^ anil boys, e^mb bear dig toaib 
of onn or two biiiidmi^ blocks, from | to | cwt.i upon ihecr licads. tt 
ascijrTained tlm the srone varks from pkicc to fdate, both vertkaUy 
and iiod^&titally, all ol which liowtvt^r are mom or less perforated by* 
stmiU eyliutlrldal diaonds filled wjtli biowm^h canity matter^ which 
iJccawi^Uy lecomi^ indurated, lu Lextujc. tl« ^lone fe uniiontdy 
much mmt hnvJy gralneiL ilym the more vaitiAble miJIoldes ol tlm 
Atfattiina Heighis; but wen Its brat and mosl eauipiurt v^ariclii^ dti not 
atfniit of bemp carved, fur wtikli will ikiubiless bocorni? appan^r 

when cxarnineil tinikr mirtciscope. 

7lii> stofu? tuwarcb ibe bases of tlio deposit b girnenally inor^ coai^y 
channelled with perfonLiiom and tras coherent than that from the ccntiiiJ 
portions ol the deposait, ft b idso lese compact and nn^n' porous; anrl 
Ml end ot Iwin^ w'hitc. acquires a browniah-gmy colour, Abjut 23 oot 
m£ nearly ickj quarries wem in sidive uperaiioacin thi? 19th &Earch, 1916 : 
aiLd it WQ$ dioted, that Llie srorne fias been regularly quarried at th^sc 


ot^taevi 
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KiiEs iffT abotii half-a-ccntnnv aflil pxdtisivtjy cott^iiTAiHl for ihc rtiftctioii 
lit Jiiiiior in the Staip. tZlrdiciafV bmiklmij l)l<ick$p 

hy by ft indhi^ in tliQtii!iE5ioa$ o[ tlw Int SiVctjuK qucmties^ tuv ^hl 

it tbr pit’inotitli? a( Ri. tuitijfA [wr i<*t tiincrks- bin jnkeS' ate siatMl 
Iv \mj’ and an; not ir'^itated bi\' the itunllfv tH the sKmc, biir simply 
tw jict(im|KniM' thf qiBrry-lalxniMT. 

It mil)' be tmteil In iiueiuii^, that ttui ttsiol routine o] i^amp-wnrk 
^QtinMiil^ III trimming, pRitkiOg, ptnvtsiooally tinming uril n-gisrerinfr 
nampjfts collected^ *K Iho dny Itillowirtj^ iLcir qoUtfitiou ; onrl nl inarkmg 
all tmjxirtnni gcoiugko] tniiiniUrlcs and peculiar nuternps npnri ilte 
dinrt, >\'hcn tlw coTJ«ijon Imppens ui be cltlier a large or dirticuTi one 
to deU with.—in piepunitR stti table chips Ironi ear It Siinijile t<rr hitmi! 
laboratory rewarth,—a seconil lUty is iicsitlfii] to oecotiiplisjj the work 
111 camp, 

(In the 2oth iirstaiil, tine writer was wmUKlcd, that carts atiit mc« 
wuld not br pTueunil fnr hidii-wurk, as it w'os the dWriPg day ti| il»c 
'' Hindu Holi Holid.ty '*; while on tin- day [otluwing,—a (eiiiit of Hltidn 
” faltit-MoriiJay *' it wn atlditiondly dxTiamd uj be a '* I^msi HolbJay “I 
Tlie wiiirrS wirflc, hrrwcver, was <tmtiira-?d without mterrnpiiun. ns 
reports had unavoidably, ItmTugh i'»,:css i>t iiintcrKih collected. taJlen 
lightly in arrenr. 

An Eamplea hamt; biwii saiisfarinrity rh-nli wilii. and a second 
instoJiiHitil ol.printrr's ptools of ihe First Ouartwiy Reporl havirif Iwu 
revised and rv(umi.‘d, a cuiipln u| buHiark-caris were l*l«d lo arcoiii]ntiy 
Ilk! writer anil assistant in iTavenung i lie coitaial and siib-cuastai regions 
wjthht iwnnalile reach nf tlw comp at Chiyn, m the lund insiant. 

Tim swamp, now dry, wliirb forma a dfsonicnlitm on the w^i side 
‘ of the town, up |o the nmr oi the Geological Survey HeatlquarteTs on 
t lie SR. side nl thr; City ol Kirbnndai. w'as exanuned. and found to be 
spread over by a deposit of from i to 3 feet of crey, salbiircrous aUitvial 
miifi ; whicb. wt tlic less safly tipper maigiris of tlie swmap, o-bout joo 
yard? SS\V- of ChJya'A ' Kaboii Jfes * or shepherd's tiuurUTs, is 
cacaviiterJ to a depth of tinly one foot, to yield a coarse clay strong and 
plastic imongii to be fashioned and kilmnl Into native roofing'tjk'& 

Farther south-eastward, <if, more prechely 1 mile SE, of Cinlya 
s Ifligr Euva of ground hu lieen cxnavatcd and dammed off from the 
salt'water swamp in such tt way as to form a mservuir (nr the freshwater 
higher'level drainage. This t^ace is knrTwn as tin! " Biilvi TaUv " nr 
“ Bawo-ka-Jlat and the ailnvimu rombined with tJie decayed and 
disintegrated shejly-linKstonc upon whk?/i it is tfcposiiixl turms on 
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HT'l^x^kibly d^p lAwr matly flay At iho SW.ttjcl of iIh* 

1^ TntK;h i'^rCct^iTK^d by local pottm tor TOatang chaitic^ coui MlitT 
«ArthfiEiw%re. 

II appears to he a pity tlmi ihcse mtiw pocters or iwjnM^rrr, iIk 
fjiajudty wliotn arc skiUut ^ tbmwrs \ do noi combine lo e«aij|isUi 
a U'd]'fCgtiloltxJ and conjpPf^lMrii^iL'^c polti?ry,. Kach village ^upporrs 
jU trajt mt o( these expert craibincii, and, il tlwy c^d only be fpi 
io^«iJirr 4nd firroiirfJy fxovidt?d wiili liuproved ttioK m 

fUAdiiniifiry, and instructed in the t»( imipanni: standbrtl 

£tAirt)s anil td ' firing/ tbr wafte ^enrifir^Jly i^hadt they Altr^dy know 
M> wdl hw to fi^bitiit hy liand laboirr, i\ niiiy he antirtpAtixl lliat llte 
iky would not be tat ciifftanr when India would hciceimc indepeirdent 
of the eiiomunis siip]iEjes cd liuLisehold china and earthenware^ annually 
no ported mro her u^orehonfes an d haa^ir^. 

CrtKsng orer Lljtf salt^wamp to ihc liasc of the qtiJirrV'Sjtis rid^isf, 
Jmill* S. o( r.liAyn, ibc low ^ajp of &t<me Lhere found boedeTing lire swtAtap* 
was fonoO to eoosist of a falMJ-bediled deposit ol corallilortiu^ and aljirrlh 
Uoii^tonr tmqui^oriAbly bdunging the Dwifkx Group npim 
wlikh Chily^i is built. Awning ihv hill^IdiNf. tliest nvlher beds hjb 
J oujid lolw overlaid hy tile Chiya'?ilomf“* the? iippt^iHr wposod piuts 
cd w^hkh* a1 iht hjglrest siunntii of tIm^ rnlge, ure nuiidi Jiardenfui by 
snnbakiui^ and iw mbhly, ^ fn ht rommeiriaJly worihleSi. 

Following tfiK? steeply mclineil track over tfii? qnarry-ricl|!^ in n 
southerly din^tiDn tensards the sea’^linre, 3 ^ood biit touch iower 
rkl^ IS found intervening, and also ponillel with tlie c«>fi£blirie. The 
summit of the higlte*?! part of this ttdge waf formerly pietred uird quamed 
lor slnoe, dt wldnh a tulerably laq^c qijauiity was at one dme exirac^ed 
in tlur form of buildin^-blcieks, Agootily niimlwf of wliich stfl] lie scattered 
4inuoil the fut^iricfutlh. This abondoued quarry, situuieii abuuL i| 
mUca S, of Ciliya » locally booviti Mitlu lOiaiit: luid the sitaie i* marti" 
festly of tlie natiiie of a ?MjJt and poitiie^ siib-aerkUly cmisohilitKl sand ; 
- thi tdk of a lonncr dtitie, upwj^ along wttfi irn iiiidirrfyiog stTHtnm 
of lieach to its ptesetit pc^tiem i^ffulongs fre^m the mui^n rd theses^. 

Ai the ba5^ of the Wiihi Khiin elei'ation, about stio ynnfe S\V. 
of lite ifXc^vaticKii, the iijukrfying strata ontoop m form ut Jai^^e btoeks 
of flagatone. cdiupfficd of both finely roJtrsefy commmuicd sheik, 
t^OTUls imil olluir orjkuic miiains firmly compacted with iui abundance 
of sllkvOUs BSU^dr i-ormspcniiliiig in all rSi^lial detuik With ihe 
Dwdrku Group limestones o| Uuiyau Tliis muieryii b locoJly and mis- 
Icsjdlngly a blaek-atoue m Mid-fain^; and from its convcnuint 
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lUimttoit. wxi pirtiall)' iitiilMMi f(»t bulltUna ilw watK BurrOiiMling tlw' 
Forbiindnr Rij-U4hit] or Psila« of tJkt MXbAbAka Sajs-Bv AlUtoogb 
v¥r\' tougli snd stroni^i HvaiJahlc jn blocbt ot lar^e £iK and Jocidly tao^t 
dcci^ptAbto for Uh) purpose ro which if bus biM:ri applied, tfie>l<]no is oo 
variable, aliaost from yard 10 yard lionionudly and (mm inrli to inch 
vertkaUly Ihal ii cannot very wvU be included in tlie catej^ry of ilic 
commat ial iiorus vl tbo State, 

A curiois plienomcnim, woitEiy of nollov In thei pinev tt, tliAt or- 
tuwi Ihe Mlthi Khiin ancicTit fund-rlunt:, uul ilu- }rreAeni-d»y duiw ot 
blown-sand slurting and doping dmm to the scadeveii tiirre is a tafombiy 
wide channel, wlikh, during the monsaum s to be flooded into a 
deep temporury rivet, btio ibis rJinnnd tlw Jiniy dctriifi!i irom the 
od^ejoing caJcareotis ridge » pvriodically Awopt to settle down, bKomc 
drv and liodlv staibtLkiyf, so st lu pcoduLu a rratirmf cAirHuriH, calU'd 
ihfo-muUy by the natives, and desuUurify dui; out wlwn wnntul, lor 
whltewadilng iluitr dwclUni!!!- 

Tbe sanddimo bordering tlie ^ca-vliuinc Irom tlie Kiij ftist 

I hrtya unit n'gtit up to Adodar. form a cuiitiniiots. practically untirokeTt, 
tow* fill nrtp) mostly held tpgythcr by hunehet ol sedgH and glasses, 
and tlie sand genomlly forms a i^tly slopbs bcmdi down tu tuw-water 
mtirV wbern it tetminates in an outrrop of Uji breaiJceis of riio shelly 
sml arenaceous JiDQcsionu tliat dntnlnates this portion of tlw eoastiil 
CQuntiyskb. 

Sprcinietu gathvmi during the sojnuni ni CluiiTi and added to tie 
State Geological Cottection are 
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On lilt i 4 lJi imtuiii, tlm ^pctjmnns colluutisd wfn: caxctully patkiiil. 
tkKl Tip securcEy in gniiny-ba^ anil w»it hy cart lo Jwailipiiirtets m 
Ftirbunttur topliici witJi a purntj tjJ ifrcpatnl clilp* «iii 
10 ti«f! ijiwJuiTik (or pnifiminaiy manipoliition on tin* Japtiliwy-bcivcii- 
ArtunKomonis wen? also comp>(*tod on tJic ciay (otlowfing lor tlie tran*' 
fcrf nee oE tk; enrap to tlie sea-*i(fc village nl Ailfldar, (ptonnunctid Aunta), 
and lenls wen; struck at ChAva at (lawn ol dayon ihc zfiih instanl. 

With a vitvp (0 covering a* mucU luittavcisMl gronnd as possible, 
a cnimilabr^ut rmte 'HmSs (afew in jounwytiie Irani Chdya to Atiixlaras 
JoiloTO-t—Tiiu ENE cart-track w loUrmiid m llw direetlcdi ni I?dn|{hd- 
wjio and ivcMssarily entailed ili* riwving id lluit Iwanrh of llw vast 
Sill Mnrsli, whicli Jeads towaitt and laicbcles the eastern 'ide of 
FPrbundar City as Tlw Cns'k. On leacidng iht east ihlr ot itiis alluvia! 
tongur, oljuui one mik NE. bj’ EKE, of Chiya, a portion of the rlepufS’ 
sttw w«s lound to liave bt-cn danuMMl ofi and dwptmiitl in fnmt a lalav 
fir IrethwalCT reservoir, where ilie ubscntcd ItwArktt. dsfigy liincstoon 
(inind covered by Jrow j to 3 lect of mucti cancellated and sliaty 
Bnljolite liniwtqnc, idtctwl alnit»t beyond lecognitinii into a dense, 
gn:y salstsnrtr by alicmaie suiibakkig und monsoott cemdilloos;—the 
$ha)y asp«t td Hw rfone^ being apforvntly diw to ik' watbering and 
subsequent fwutknln^ nl llie |iutii»vn{ tlie slnicture. It will be talcrest- 
png to obsfen’e tlie precise natiue of llie clmnges that ha™ tobai place 
in spcclinriis seciuTHi for fntme nuctoscopic cxainittatinn. 
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ml ^QSomC OF P0(RBAMIAB STAT£ 

PtBceciluig aJciog the qan-rriick pjucw^ixl, to ihr viliajjo o| R^nj^* 
hiwdc»^ thsf 5iirijice o( the ground w^ia fciiuicj t<i Ik il-a^ply ^ompu^d of 
more ox less tiil-^b^dded rnidfiring tbft t^bmys^ 

rough kntl rutty: ^Amples of ilils dipping Ri vurjuus Angles 

^upcfAciully hy ^t^i|saD oj ihsit nhliquc lamiEaliun, tramcdiiilely pm- 
eJPLinird llw mtiieriJil to be a si wily tuul coi^lilrrous, ureniiccy^u^ lime 
Mime, ckiirly ewtiniicnsi wllli Urn stidaee D^vAfla Cmup liedsof 

l"roin ihe trMiiwuy ttrarly dut^ niuth to jVdihbr w7l% 

Ifif abciultitniltt inl^ ttue nrirth-wr^tmtrfl bnimdi nf iitt 
Grcnt 5aU-SJimh. A ftample ol ihc tolcmWy dtep deposits at thi? 
[Kiri ji to th: c^poflotl Ol a huc, grey allnvitim pk^iihdty 

mixed with sand anil tii*; cnmTninutcil shdJs ol kdli estunrine und Ul torid 
jmtrinr Moitk^cAi^CfirdUm, (MifftL rfr. Thu course was ifieiv 

iilti^nxl oastwai'fh ujid foUo^cfl along a bealcti tmrk at the udge n| iLl* 
hSiii Jnr Liboul a cootie ol lo a fpoi inafkrd un tlw C. T, 

] ineli io 1 mik map, as Khokhrt tliere li^untt fwi» 

ftnpty ^umi* *lie<fei with a ^itiall ViTlhd^alt hy tl«? shk of mie td Uiefm, 
eTiT-u*d at thr I'xpeusf^of a Bomliay nuf^vlutTii, tn riieniory of his tbu^hfuf^ 
to athml irfjTShmuni fot thirsty tmvdtta, Iftu m^W, w^rich f* iif-ntt 
JO tei^i deep^ the gfotiiirl to be compii!^ o( thirty shelly flassfoufts 

of t?H-' l>w4rki Gnmp. 

M Kliotdiri IliroK a ^itip ol ^tooy gmiind about i} inifeif by ahLiitt 
) mite at its bnx%tli^ pan, n^rmtiis uncovmsl by ^^iltiiviitm ^ atid bv 
rftti&iug over tfiis pcitch in a SSW^ djtwcitwn, 4 lempocary pCLth^Tay wus 
found It^ilinii to tin? SW, end uf iMi ujniriimcc** 50 kot ulio\^ tlie- 
is( Cliircpr^^kai-Totitu, wlikh, when ili^ mainh h fbochul 

forms a itftall. trunriw iftirt. Tlir flurk grey aUuvium of the munhli. 
b^irSy covering the suhsrratuni ui Dw^rka flagstoiu^. sttiTt>utiil& t!il^ 
f imnenDe. which, from in suminit ^ huiir irp. so in Fpenk^ ol fal^- 
bedded gtiTnacenas linwstonc, my cto^ly faminnted, and iu wwh hd 
advanced stage of deray at all exposed parts, that it was ditftcMlT ro 
secure- even a sample smUcieinlv unwic^thcrtcd 10 lidd torcrlier 

Intact, wIhui deladied frcmi ifm luaiu innss. 

SSctubby, jlJ-nuuiiSLbctl, sttmted gniis w® fnuiid struggling for an 
rxisietKe on tljn? i^lluviuin, firtween Chimm^fea-Tohra and die ^jeniia* 
ntfnUy dry' rockdand j| (njfnfigs the SW,, and it Itinlirr dfivi- uf 
rntlt^ in ilw same dimrtitm Itm light ihv junmev to an end at AibaJat, 
It may Ib- noted ilmt the f^utlrc ^trtp of cntuitryside minrveiling between 
Adiufiir und the western miu|;ins of the Great Silt is constitntfxf 

by a crniaiderabk" thkkness, trocpicntly show^it by shafts of wells 10 
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tiwniy (cut. oMossKilcroUi Ike^tttnf* and cnn^Jomenttk. ntbWv 
locfci. belonging ptesumiiWy tt* tower tacds rtj tht Dwirta Gftwp of 
Tertkry strata 

Sfwimens ewllcttaJ during Um; aborenoted joiim<i)iV «ld arfiled In 
the Registeted Lfel. «« as fallows t- 
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Camp-Statloo XVt Adodar. 


ME, £»m! iht Tem, 

T ^sti WERE PTfriiirB in A ynall Jwdgrd field iTOiekfring tli£ Mi. 

end at tlw im^Tt on the 26 th imiiant i btit' 14 whs iaic in the 
evening before ev-trytliing could he got into ipwd wwldiig 
(ndfi. While tlw wew buio^ got ready. Iwwuwr. the opportunity 
^ taken to examine Uue surtouinUngs of the inwti and its adiaccoi 
sca'^botr. aceomfionied by tlie Patel aj«1.a builoch-can 

A cutdttg ol the gniund adjoining tlte riimp, ahnwed tiiat the town 
(rf Adoclar Is buUl upon a 3 to bind wtetratumol mbbly, nissci-i^olomed, 
euoctetionary timwtone of thtnse texture, which bntnecUatuly ovtaUea 
beds of Dwilrha flagaitiBea: whilo the ini* natqre ol the Uttar ^ fieWy 
fi^iferous sbeJlv and cofal-bearing biwesttmoi,. thickly IUeeV 
thtsi distinctly sUly. and mtire or bss, ctHiidororiatic below, ih dctwius* 
traled by wcU-sltsb exposures about Mya yaitb to the Nt.. o( tin} town. 

Asl^ if were any tiiiarrics in the neighboiiriwod. the EHtel 

fed the way <«► “« eminenco { tude WXW. ol the town and about SW> 
yards distant Itom the sea-Shoie, when: a deposit ot inUriof grty*twowii 
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titm^tOhr o( Iwi little cimiriuiTtki vallte had !)ccJi largely cguamC^cl tn 9 
nuixianuni depth H i»i up to nbont r^it years ago, Thh stone 
elowly Test-mblw titc inferior qiuliiies of ChiAy&olinusrono, and like tfint 
fomiatirm, rests iiiSHi a snlstrstiun trt nw4rku. fossilifcroti* fbptones, 
jmd (F ewlciKly a ronsoilckml blown-iianJ. 

FrfBn tlic quarrii' aiii*. vrliitb is not u vpty cxteti^TVr ^sir, a rmiiuU 
about rk'toiir woa maite lo tbe sca-slioro | mlk* WSW- fA Atlodor, so as 
lo be In lime to exjunliU! tiie Invaicer; exponotl bI fcw-iiitt; inarlc. &implrs 
oi tlKw mtt* taken and [ntuid to cumist ol vtry thick (wdn nt const'll- 
dai«d siielly and sandy Jimnstune, in all trspects iiltntitia triih the stone 

loiiniRgsitnJtarh'situiiLted btvakerssill ihewaynlcEng Ihc sliorf tn ('hr* 
banebr City and 

As there was ample time for (artber mmtit^ation, it was jjirtposed 
to ascend the hilly slopes inlantl to iIm- top of a liLth-fitlgr- called Sdlilc 
Tobm. tiw siiniinit ol whicln ()6 ftwl jibovi' LEnr sea-fevd, stanib at a 
distanpi* of 1 mdc NW. by WNW. of Adodar. Tin* Fbti-l of tin- l.>wn 
atrsi of Jin saM Lbal lljcre was no cart track that wny. and then pmttAttnl 
thal as them wifts no ui dJsahh' stode iif any kinrl in tiw direction intliaiietl, 
if winild Is tEiIy wa^te ol attd tirbif; into tJw bargain To pn »hnv. 
He was liiiwrver, ijiven to itndCTSUnd that The ciDimd hud to be pjta* 
TTitRcd and rvporlcd wfwt at 3JI hazanb ; and it wvs not nniil thcn« that 
Ih; STidtienly rtOMnbrrMl that tltfni Was an excellent cart-fouJ skirting 
rhe ba<ie of the ridgi:. and an easy pass Ijetwiccii The riilge-tailioch}' leading 
dntcily hack to Adodar, Tbe cart lo cany samjalts was acronlingiy 
sent along Oie roailMay with InsfmctiqtM ti» hail mr tlif E. skle of Sdlitt 
Tobta, while tlie siu-w'jng party climhed up the W. <|opc ol tljal liiltock 
to if» FiUTirntt, gb ht!t above ilatum. It Wit,"* dtscovered that the base 
■d tlie hillock on tis seaWHid skin, wji* subjected to tfui pfriodir Hooding 
during tlte mon»iwn of a rltannd rmmiag practkvdiy pandlcl with the 
sfiore, but Lnland wiih rtlcrence rn the loiig^ low hdge of sand dunes 
bwdcrhjg the teseb. Tln' swirling of the tiirbuJcn: waim of this 
temporary nvurnt its F. margin, hns-lieen cflectnal in bariuf; tlie ilikrk 
flagstones there Fiiuatcd, ;hhI Of lOtling fruitn'cnts Lbeovof into oioiid 
mad discnid pebbles of about f> jnehes in Icngfii, compowid o( both fine 
uti J caaraeJy iL'XhJretf siiclly and sandy limestones of tige Dw^rlci Group, 
ill ixmtinuity wjtli the tynJs it’gbtcml as Ko, ,^10, fiom whklt the sa*- 
rallnl " blacli'&tiiuu " was eatiBct«l |ur building the wails sutroundlng 
the Rdj Mdhiib 

On ascending the wwleiti slope ol Sdldk Toltra. the Hwirka Group 
flagstones abovciioted were luimd to consttluie the entm body of the 
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htllock 4ni3 ailjoininji riilpF ri^bt ep l» tin:; very '«umsiit ; amrt ikr J 

wtfc ubi^r-kTd to he markfkUy f^)5«^hedrkd. iipnn 

Tht ea&ifiTti ildpe, it waii, to «y thif kawt, fiirprHtng Ui fmd q ^ 

<kp«iit of ctimpftfit, white. ai>ct Vi.Ty fitid)-textumJ thiirstone, henriiii^ 
sicns ui havin;; bctn ^pano^Iy qnqmcd many yt^n ago mid m n\m 
been quite lecently dniwo opon> on q very limited ^oUe^ Ihe 
Paid, upon bemg inierropited. protested that he eniirrty ignomnt 
o| even the existeoce of such in lias irmnedinii^ neifthhonrhood 1 

The filoOe, of wiilr.li llifrr^ app^rs to be but m moderate d&Velapmciit 

uri tiw cit5tu?artl slopes oI the at first sifiht app(?arfi to l>e i-qitaJ, 

if om litipTtiur, to tlie best gniik and quality oi , 4 cb,t Heigliis " Bijr* "j 

botiEliur-St^me but^ tipon becip* trsttal, was fuuxiilto be very much in- 
ti^fitrr in points ol stnm^h and enheskm nf its units or elastic puffkles 
nmdrring H itsdihso lor ^mtanieiftaJ or carvffd work NeveriMcs*, it b ► 

^xrpeTiOT to the sotOE^what ^fmilajrJy {instituted Chdy'u-timrstune ai^d 
tJicreloiv woft2i while hcmi? prospected^ cspetiiidly by neasem of the sites 
being 4 ^Uy accessible end withm reach tii a le^’t! roadway hivcly over 
f!vt Julies ilisunt frotp tite ceutxc of ilie City of I^STbanttu.r, 

l HI Ibe moinmg of the itSth instant a li^viefsi^ along tlir: sea-coast ’ 

iiom Ailodar Tunkru lo Gosa, and bock to the cuinp by way of inhind 
routes was projccied and actoniplisbed as follows —The SE, b}* SSE, -, 

^a-bounl TOQclwwy gradiisljy rcrading from thi^ bni.g^ low tiAff* of |:^u- 
ifcting sandHlimoj was taken in tltf djfection of Tiinkra^ and occasloiial . 

foilts were railed fur tint ptirpcifr Of exAJuiliitig itiesm-coasl uo llie wwt 

and the grudimlly diminfshUtg rhlgt of hillocki m The east ikk o| tlie 
rpadwuy^ without any uotewnrthy rrautts other tlmn those that have i 

alneady been recorded witli itierencr to the genriuJ gt'olcfgkul sliueture ^ 

oi the coastal regdon^ lo Ihe unmejliare W. and KWV of Adodar. 

In tiite way the conutrystde was traversed for fully tfiree miles. ^ 

whtij a small excavation by the roadside in Irmil ot ait Isodaicd cot^ *■ 

toge lUid I mile disliuit ffom thi? sea-sJiore, revealed Lhc presetice of 4 Jew ■ 

feet in thickne^ of «ub-rec4^it consolidated sfiell-«anil :^videutly lire ^ 

tjaui pr>rtioii ot a nuscti sand dimep overlying the shelly and tmdy dog^ ' l|i 

stones of tin: Dwirkq Gtoup of beds. 

Kalf-u-mtle larthtff SR* or about ij mik^ !^AV. ut Timkra, a bar - ^ 

ot Sind otdudcs ilift mouth of a very wide vmk, which, at tlus time 
of the y^w cunstitutes a kind of nattini) ^alt-puji, and tlie nairowed ^ 

NW. tEiTniiiiitfwi of this pool of dammed-iu Is spanned by a strong 

causeway* on thiC E. aide ot wbkh several labmircf^ wm gathering 
evaporalfui 
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Tlii* sitmy exposed Sfldnee iif tht- 5 SE. nTvd of the wiaewaj', 

JoiHid to be eonstituieil by Dwdrka Group tk^sirmcs, the tamtns of 
wttk'h wcTo wfcailwrod and worn down in sMCh a way us 10 preent a 
shu^y ajipcTi * and iipiin Uw sti rhiee ol L[»«e «]ab3. in pate lies eveiy licre 
and tlurTtr, there were ftwimi liitfie nwtnU'ts nt rteem sbeth. — tVr- 
dm>i. Tumteita, Otitta, 6mly crmmietl tu tlm 

subsuATiim fl> 10 appear to be part and (ujcel *d tlie same. 

On appreudijns Tiinkra, a well-shafi, aboitt 500 y^ard* NNW, uj 
ttw f'xhLhiffd ataitrl 4 feet of a lUbbly, much raiioeltaiwi, «jnJy 

Hm^toee evedyiflp’.ttbom 8 <wt of a3Jp4r>mlly ceanpacf, Mdal slwfUy 
«tnl sandy Dwirka Group Stone : while iinotfier welMuilt at fJr NVV 
end of the vtlUite, sbowtHl m ujibniken depth ol 12 (cet of the last nantird 
stcHre vfUbtJiit any Ictithmcy 10 become or laJise'bedrlctl. 

TijRkm stands un a foiuidBiion of ttie alotenoted shelly 

and sandy RwArka Group lbii«.>stone, which tosteoil «! butnff fljiRgy us 
hcie-mfotis rwintfed, fcs here [<>:ally developt'd into solid imficrtcpiibay 
twmnati:d beds ^t tonvirjendde tliirknfss, eapabk of belnj; «.\tnu:t!!d 
and CUT into hnildinfi-blocfcA «1 latge dimcn's-iniis, and it » but reawiiablt- 
to exj^t that tIk stotH- li avniJahJc in sutBeh-nt quantiiirs, would not 
oidv be fitr fitnntfier than the mdioJite, hut able to withstand iurasids 
ajMl saJt^spray wx^aOierinp mom e0ect«ally than the latter. 

IbLisiag to the «ytw«Kl side of Tunkia. about mo yatds WStt*, 
oi ilie siHagp. there is m eiongatetl pit^quarry which shows » very flni' 
ik\‘einfntteiit <*f ilw Dwdtfci cwisoliditLed sliejj-saiid, overfatd nn its 
wistwaid »itle bj‘ aU»nt Ituce feet sd .t {-uArse.soft and much cancelUEftf 
shEll-sandi which rapidly dimuitslws to nil hefiue rauchine ilu' villuijc 
houndarHs Tlie partially decayed sdid timii-. whkli comes to the 
surface elnsc by and beneath the villa^, it 1* slated, yaiil> a sw}'strong 
Jjiiic wlffiii kUnwJ ; but the stone whern qitatTied from iJw base of ihe 
rubbly rticK lud been spmwely extracted in bt'jchs o( latge dm and 
used lot tlie biiildini; of dwelling houses, although nutliing Iwip liiflierto 
tven diute towards tnuking tite maicitat known, 

fjciwccu Tunluu and ilic sea. a wide slope of partnlLy cultivalcd 
ground, Ifffln JW to .pa) yards broad, extends to tl« edpa o( ilw long, 
low ridge of sand dmics. wlilch fn their turn jnefine to pass Inaensibly 
into a beach, aoo yards wide, of fine sand, before tlie htcalo-.'s at low- 
water murk appKirii. TIh‘ latlcr, consist of thick beda, more or lesH 
flaggy of B course- Yoricty ol llw sann; stone ujum which Tiuikra sUoda, 
The stone at parts b liddled with llw buriitgs ol Z.jfhodowjiK( and Piiofiu, 
Tile coast line and its uumudiatc- inland oieas imtn Tunkru to Cqo^ 
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NaUUTIVE REHiXT 

« distawB ni abftui 24 mirfis in a SE. by SSE. direction U isssenually 
simiJor in alJ details t« that tviikfi lias fast iM?«t dt^ifiied. At Oosa 
itsfif, limMjWir. wtifcli it« a JjlUe gw i iiUfc inland, a tolOTabJy deep 
Jepcssir t>f grejisb-bigwn. inferior ciwsnJiilated biown-sand pro'lliad 
ilaifK. and Jias Uwn <)tBrric?d ta a ilrptli of from 6 to 8 f«:t. for Stat<; 
aw* Of I tlB- S. sidp 01 t}(B 

From GfUfi its crust of coanc sandy'limestooe overking robbly 
(ouilifm.tis liJiMstonr of the Uw*rlcfi Groitu, tfie NE, inland tuadw^iy 
followed right up to the alloviai plain^boitom of tin? Giwu Salt 
Mush, Bearings were taWen at a fdace 2 mflus XNK of Tuitkro to 
indicate a wide area oJ aUuviuni lioiding myriads of thp dead sheU? of 
a snialj CtriUntmi wliJJe at anotlier place, i miles NE.oJ runkra the 
alJuvtijm waa litrralCy white, for sewaJ hiaulrtds oJ j-juds in lUry 
(iirecuon. with the jarge eIujIIs of iittomJ-muntle molluscs ;-pnnetp«fly 
CarJium aiul roiim m .1 semi'ftssUjiiPtl condition, many of these shells 
wi:n‘ foumi so firmly imbnltle^l in nibhty lumps ot IHirlta Croup lime* 
sIwMr, as (ocom-cy il» imprcisioti of bdng pan and parcel of the Utter 
am!, heating tit mmd the lamoiis Unitonlan doctrine that ' the pms*nt 
is tlw key to lljc past,' a goofl lesson migiu he limmed rtom this wxnricnce; 
Btt:., Thai ctKitdusious os to tile lioriroas of many of tit olrlcr airaiificd 
sediimmlary rocks ought nut iu fje too liosUly fotineil and rwonlcd. 

Oil tfw joth instanl tent# were struck at Adodar at 7-13 a m, and 
ihe camp was tiansicm-d to tlie inland village of Mokal. rigbi iwioss 
an S-tfiUc stretch id princlpaJly saJt-mareh alluvium in an ENK. direction. 
Nollitng notcviintthy could be recordwi on tlmt mon.itunoira joitnicv 
saw Ute Jieasy and itmnmc drag tluough deep .md yielding, soft prey 
ciay, just hurely reiWtuitl from tiecomjug n cloggy mud, 

Ai a (liiiance .if abtiut 2 miles W. In- WSW. uf MofcU, tbt aspect 
ol ihe ground acfimmd a pwcepnble change ; pirfJy dxie to a alight 
elcvaiinn, and partly Iicki the cirentustance iLut Uk earth wiis no lunger 
k<h-n With salt. This wni tisitfied to by ifie presence in tim altuvium 
still oi a tJtfip-groy colour, of ouiaeroiBi ftwhvvuitft aiiil bind shHU — 
pruicipiilty Pkaofbii, iiidtmui, Cytl^t, Admfuio. and a lew smalt Htii- 
CCS, Imre naiocii in tlic onfer of iJtijr ttluindaivix. 

Ai the carts with tiio telila mid ciiTiipmenbs wure not oicpectcd iu 
arrive .tt Mnhal lor stn hiiiir or iwu later, the journey was con tin mal to 
Bitpodar and liacki inil it vtus evt-rywhere noticed tliat ibo sui] of the 
ctmntr^idi-,—wry- ikcply desrjoped.—consfeis inainiy of admlxtum 
of saliniferois aUavtiua and Iiigldy calcareuns iJcijoiaf wasltlngs Irum the 
nurtheiu uiitands. bearing a burden tii more uj less iitUiDfitc dijlf. Mo&( 
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exiwi EC0NO3UIC Geolokv or Pokbandaj) STJVTt 

• 

of ihe we]t-9hiif1a £bow^ ihi' wafcr-lcwj at but a Irw. {ro to tS) fftt 
ft™ (iitrsiitfacc : bat itip water. wUb inre rxecptinK. tttmrtl oui to )te 
aii(], ID wtac coso quiti- pyiria pnsumtNy tlwan^ 
ttnUerground »tagnulton. 

From the umistial titpili «ic1 Incoficteijt nature of the soil, all tbe 
IcMdi well-shuffa from ktnkaJ to Blfiockr are noccasanly Jintfd with monc 
liul, fertunatntj. on tfir returri puiURy from Jiapodar by a diffemtt 
Toirtr. a newly dug wrft-shult was cncotioterod. J mile W. Tiy WSW, from 
ilstt vilk^, which lutnisbcd an imenmit clue to ib» geological aiructun 
of tbc couiitmiidr. Tla; wclf-shaft in qijeKtion showed ilm uiirirrgnmnd 
water-level at a depth of iS fwt fwim Jlie surface j Init the boitom uJ 
the shaft waft found to be 4 feet deeper. The hril 18 leei wiu sunk 
tlirouBli a very Inghly csacaremift soil, (oihrwod by a foot or so of cOBcre- 
liooary lime mvoiltug the tiioiouglily decompe^ iurface of a M of 
junygdaJotiJaJ lava, altered almost facyond recognition, but passing dowo- 
waid into fully three f«t of somcwlrat ksiS dccayud but immislakable 
1)edded-]av!i Willi wumf of aeolite, and well preserved amygdales 

It b tlitra dear, tlial tl^ Tmtiary strata of rhe coastal regions thin 
down to vanishiitg point at or in the viciniry of Hi>kal. urn! that detriia) 
soli, cJifeBy flerived from tlie lleisioccne miiiolite deposits tbereafter 
rests directly ujiop tlie bcdiled-invas of the Deccan-Trap. 

AildLriuns to the State Geological Collectlou up to tla^ end of Marth, 
1916, are : — 
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No. 

f^v^oiiiU K&mH. 
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mi Luw-tiilt; Mark, | mlk 
l¥SW. of Aikid»r. 
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hikihd, yda ironi 
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fkfit- 

MM 

No. 

PlovUkm*! Ncnttt, 

bfiDHiAB. 


4±i 

Co«kMdlii«ud Liai^ 

iUnp, I'kW-balilM^ 

SituiniKp, IWIwI kbOTie 

^Wk Tnbim NW, WNW. 
of Adofbr. 

2^1 U 

m 

I-*! 

UwMoaa, Vhiti\y tatumL 
;;irltilf«p hqt 11 al Cut 4^ 
;Bk»kL 

Dl«qppd Kmi ilono 

of s^ljfkTolim, | SW. «f 

Adodor. 


4!?^ 

^b-vemil CdiiH^kUftM ^utd- 
ilimn 

&U4U pit ott*f3 niflr* S£ 
by (if Adodar. 

ta^iu 

4$& 

l^¥«23om4OTA ISftM <4 l)«hMkd 
Ciwb 4_ 

E pidit of SSli and nf 

11 milua NW. ol ^inlcni. 


m 

flluil:^« lAdmtod nftciUnc. 
Dit^riii Btdi. 

ood of Ciiwattj. If ttvX*m 
NW td TimW 


4*1 

Eeecni Snu) hmilbod StuiTlii, 

^ urmtntod to 434, 

SMtLi itlo mi 420. Ill IrTctnlat 
iWoiir*. 


41^ 

CjohmILOaImJ BSmBwiiL fbiR 

ui^MmkCmmShiaL 

Baimli <}DaiTy,S tdoi tAictk luriaov 
■;i»r. lOU yard* tVBW,. of 

i^3^m 
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(AniiUi^itiHl !^|l.«4nil Thicks 
Solid, L^ffit NJoc-biL 

Undiirb'ing 433 br folly )3 foot 
Swtio 4fn irAii^ Tiinkfifc •Ubtli. 

5^3uH 


^«-bwcb^d. 3Wyda^wi|dr . .1 

1 mllF HW. of TiniltfiL 


m 

LVMi^dblititd ShellHiuid «« 

Bmktifa, Sannr titig 14 
434. 

ft-a^i4E 

4^ 

Mitd 

E. ddocif 0 pm. d|o 3 l^idooflt 

<^Mn 7 for 8i4ii^ M fHily 



AlliiTinifi (if l^li-ntuik. WUb. 
n&jrmd# of Cmfikin tlwUik. 
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is^i^ 
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Cd||«iiMll«4 Ahiilf-ttnd with 
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3 mOM KBl nf Tnnkni. CoTvifnf 
wl«k oreoi of Uiir Orvot fiali- 
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43^ 

ARuirluBi Iwiklnifif &h'-ttwn1i. 
iVm^uInx FMbmUir «nd 
land Sbfrt>i, 

2 mill. W. bjr W£W id VhkaL 

3d-a-iA 
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f.1sitm)4kfib?7.|iinBv liVTiulIng 
iAyad AraryKdMlribftd 

At drpUt of 34 fmt 1 

miU W. by mw 4if ^podmr. 
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IWrvd Am^Kdolgldo] Uva *. 

loihirdEal^y und^Aylnf 434^ 















c:K K^ii EcoNOWtc GtoLMv df F'OMaASDAft Stati: 


DIGEST OF DIAHY 

April* l$t6. 


Camp Station XYIL—Mokal. 

SSE. £nd ^ /A(f 



S liSCtT-LESTT srrii h-iving bran IriiLnit aUjjoinin^, hat too rlnsi! 


iO iJie dv^T-Ihfl#pr lit LLh.' SSE nitJ erf tbe viJIa^tr, tin; 

and gol into ^L^ractory (jrtler on lin? dvening oj jotli 
Marche 191^1 ;^nrl upon Uws folJowing day, all mcHithly 3M;coimlt5 and 
^tlhrr ouUiatiding ItiMTifv pri^paml. \\w, Ctivrk of tlie 

Dcpartmi^ni wasr «nit (o the Hazat Offli^fi 10 adfmt maltrra; ^hllr flue 
s^ter was kept Inlsy in tamp dmvihie: up *!ie iTOtlclndlnp pRi^ oi l)ie 
(asl monthly report, whitlt duly cnmpkted nn rnd rnstant. - 
Un tine niariiing of the 1st of the mootb, the stmolare of the groemd 
mound and about tlir vlllap^ wan exiunined* wiiJI^halts weie inspcctiHtt, 
and the nriijhbouring resttmirs v^btted witli the following nssulte 

Moktl nearly ei^ht mil^ SSE. of tin; sonllRTn 

tkase (d tJii: Bania ji^roup al iiUls fin tlie Hi1Ttb^^a-'^teTll iniirgias of ijje 
Great Suit ol tln^ Stale; otid b praii;tiiially lienmk^d In tm the 

NW. and Sl, hy part ions frf salinifrimis uituvimn. As a direct result 
of itib peculiar environment, tJn^ gmotiil for a radios cd hilly fme mUe 
9tLrroimdjn§ the ^'iUiige fombtii o| a d*.*e[i lityer of soil, inteiiiidy 
ii^careuns CTid ’^’oleaok towaneb llw N" ^ NE,^ and but niaitUy 
eorn posed o| Ealt-iuiirgli allAiviuni pidued with sand unci lime from the 
immcrliately underlying Post-pliocene f>warka Cionp beds. 

Tin- ^vacer^uppty probltiin b tliereloi^ a dilBcnh onf^ to solw i bad 
I hr ilifrM:Lifly luis iw some small measiLre been Tnet by lire lonservittirwi 
o( tlie surface in iiammed nrp nservojr^ on the KE> wd SSW. 

4iii» ami fiirther (af^ut J mile) W. and SW, by WSW, of tlw village. 
When tlwaic urtibekt poiub go dry, as they dn ai this tiirur o\ tin? year, 
ilie vfllagrns are nbllg^cd tn tenort to ihiir w*ells ; and these iiiHominately, 
are cittier aJlghtly brackish nr quite hml and tinril for domestic pm:p(»esH 
Only at <3ne i^pot, jmmetliatdy abo^’t the gravdly uubsai] of the XE, 
Id/fte oi Teserymr of the lias tin? suiiaoc rlrainage water been 

found 10 remain fHi5^ja,l>{y pcitahte ;—douhtlsss by reosoH ol P ntodiciim 
of naiiml aeratfon : lor, ned many yards distant, wiHirt tlicie is a large 
and tiilentbly dt^p wdl-slialu ihesurfcitti-wuifir pereolatjesdi>w^ ihc. 



Naekatjve Rmuti 


i;xlix 


impcTVtoitfi beJflw, anU Ilnur, Ijoin tlitt presence- of A sttflkienT quan¬ 
tity n! protebly liitrwluwil as wull m mhert-ni tirj^nk tnntler, puttif' 
faction sooner or tat« nasins. At tlw priswit tinisr the wnll-wawr. 
tcemiiii; with mydads of Bacimn, PantinaLid^ and otfiet noisome isotni= 

» disgiiatinqly fcntkf; but, to >|Ulc of tliat, a few women ami chDamt 
were iibstrrveil wai^fiing t twit dothes and persms llicreln <fr 
noH 

From tlwf (k«p charactire of the vrftidi i» said lo be wty lertJiS 
at places, all the vrell-shafts lavt to tje securely lined with stone, tight 
down t« ami evtm belonw thr wnter-icvd : so ilait llte tiattire ol the sub- 
«iiJ and underlying stone is vdled, excepting wlwit ttew wrll-shafta 
ore being sunk, as in the instance wlre(wly fwortind of the cxravaiinii 
I mUe WV. of tite nciglitxmnng slUaB* of BApodar , 

ArcompmijiL'd b\' the siUage poltcr, o vHLt W'iLS paid on the ist 
instant to llte site rrom which cby is lucnlly obtained for tile and 
Hirtlioiw'air making. Tim ncttiHy layer of alluvjtim annually dtqmsitcd 
on tfti: IxiTtren of tlie /a/oirfin 111* SSW. side of tine vUttg*. dries into a 
liartl, dark-grey rolirreiit maw, whklt when ktntaded with wntei mnl the 
astrts ol horecHlmppiniS-, h ■'ihrown " into tapering short tubes, 

cut Itmgihwise. and “ fired into good, strong nalire roofing tiJ». 

For tin! fftsiiiotiing of chattns luid oIImt erssejs for dotnesttc it»«. a 
less gtitiy and intntr tcuacinus day, lull ot 'h*: fibimrs roots of dcafl 
grasses ja some what- simtlfttly treated tbo inatenal being dug out I mm 
the first fi!W sUfurTfickJ torbes of llic alluvinm frum a JKind, mllo tiW. 
by WSW.of MnkiU jandilwmi coufidentUUy tohl, dial ihe rodrhatiks 
were tnirnt umler intitns* iMiai at the biiUum. imd the fdack tsiTthen 
pots, at a lower lempeiatiir* lowanb tlic top of ciach temporarv kiln. 

Around the abnvenoled tefor, tlx flat cnuntrysiU;. covtrnNl with a 
kind of mwsc grayi'l, is thickly ovi5r;sgown with big buslies uf tliir thimty 
anti leaJlfaS Edibli; Ijtper. Cappariit aphylla, now coiispiciious Inwi afar, 
bv their dense clustere ol vennihon blooms, Tlw bods and 
ui tins pJiuit. wJitai pickled in brine, anf much esteemed by native epiqutis, 
who also relish the bright clKury-rwl, ripe truit; which, to strangers, 
luivc ii swecltsii but dckly fia vuur. 

Oil tire 3 td iiMtant .w cacotsion was taken norlhwuidiitidt^twmd 
to cover hithwm unttavetsed ground as Jdhiws:—Th* N In- NNW* 
road teuding to KrlnawAo wns taken over a flat alliivii) plaut for fully 
two miles before anything nutcwortliy could be ohserviMl. A Iialt was 
l li,.n called in cjoumne a slight eminence thickly strewed with trruken 
stwe.'^prtocipally fragments of nuliuhtc-boac drill,—where also a 


cl Ecovmtic flKOL<«v nr PoRRAxnAR Rtait 

small iwrll-slialt w>s found, TJiis to h»? esumtialfy 

simflftr to the one alnmdy mfrrrcil to ai oncurrin^ | tnilt ffW. of Bipodjir. 
hy cxliibltku about ii (m o1 siipcfficiol calcaiwnts soft, tying upon 
Hearty one foot of rofirmtlnnory time whirh was loimd tinpregoating the 
underlying bed of miirh (lcinmpo$i:<! amygdaliiUtal tava. The mider- 
gntutid water-tevd $TOod at a ik'ptti ol iH feet from the surface. 

Ptrocecdtng tbereatter to u distaneo of 3) ntilts X, by XN'W, iil 
Aitolcal. I lie siirfacr ficil gruliially dimiablieii, en rt-iite, to nil, and a wide 
toailsidc, dry- nilu-cUiumct, showed the bcthli'd-liiiva ai the sitrhice in * 
cutiPtifily rhatacieriitir way. TJms compact hnlilnUati'u, eroded by tlie 
stream, a mmiber of cleariy-niappeil vertied colomns trans- 

vwsely almm across- to display their ti^ilygMial outlinL-& ; and (licse were 
ettipliaaisfetl by tlit depwitjon in the ir.int-fi3isiins of solid tnajsses uf eon- 
cietiooary time, Tlwie can Ik- no dooIJi that this exposure mitsl at one 
lime fwse been covered with a, highly caltamous de pos it of Mime 
sort, and tliat the lime therefram must iuive been diesolvtid by carbO' 
naml water and raniiiil down to be tMlcpt^Ued fit a cunemtianary, amor¬ 
phous form between the j:oint-fe»iim« of tlie bedtied-iavu lioltiw much in 
tin; satne waj- aft it Htiow' iiuiiitmg at Uw base <d tlie welUItaf t noted above 

About one mile farther in a N\V, diicctUMi or 0110 miir SE. of Rjind- 
w'io. the gimmd rapidly rises, .Uid becomes iotivasingly cov^ml with 
dcposiis of tiie nuliofite-base ; bat upon turning JLVE. to meet tJi« main 
liighw-jty ftom R^dwdu to Kididoma about li mill* E by E5E. «I 
Rdndwdo, tlw milkditv again liecomcs drricleiit, uml tlw S. side ot ilu: 
so-called inode-tourl » siipcrficiiill}' oicavated lor some dtstonce for an 
itiduialed stielly times ton i- of o ruddy-bidl colour, wtneh is nrii only per- 
fointcd and const]ttiied by inch-thiclc Jaminx, loosely lictd togetlicr, 
but is martsdly fnlse-bodilesil, This clcjiosit which evidently beloiiis to 
the upper EiKt-plioceac portion of ilw Divjtrka Group of iwU^ it Jnigeiv 
used lor meialiJng the odjolnJng Uigti rood; and. unless tatml and 
dnsssed wjtli gnuiophyn? clu|», to tak«' tfai surface wear imd tear, cannot 
be expecied to last much tongiT than a single strasutif and mast theTe" 
fure be tegartkd as wastefnJ. 

A rapid drive along formerly (mvcn>ed pound ESE to Wadwdia* 3 
distance of 4! miles, could not very vidl Lc avoklmi ; but, during that 
diivie. (KJtii fieqtieni peef^ into way^ well-shafts, it wasobMrfved. that 
while the imdeJETotuiil water-level uf good putsible water in tlie neigh- 
lifturhoiKl ol RAiiAvit>, %-arkd Imm 5 lo to Icei form the aaifuce, that of 
Wtulw^la had subsided lo a depth ul no less liian 3- feel. 
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cli 

riom the SW. etid of WadwAIsw .1 wmcwital straegliog ratl-ti^b 
4eitis» country. frecjiwnlJy ciicn*arlat! upon IJJ' fields *nKli?r culJivatwn 
WM foHowed for a distance of 4I S'V, to ifie camp at MrikaJ. T!<e 
aurface of I And a: Wadwjtla beifing an appreciably deep 

ot (lettndrrl and decaved milioJiw-btise stone, gridmlly ftsatnoed a wJ- 
tbkiuv and then tlunlv sttew«i with nuJiolitc cWt 
until aboiJl 1 i milts SE. ot itakul Oic decayed subsoil of atnys^ni^ 
appealed ai (he surface, imly to be speedll)' ohscu^ fnither 
by increasinglv deep, deiiosiLs of liigldy ealcaieous detrital lailing 
down wcsiwardly to be ahsorbwl by i1k alliirfum ol tlic Gecat bait 

**^Tents vmxe tiipck at 6 i,tn„ and the camp tranKfcmd to Navi- 
botidur on thu estuarv of the ri'^er BhAtlar,—tf«? laigc^t ami longest 
in tfw IVovince of Kdthiiiwir. The SW. oirt^foad i^i 
Mbkal nms ovw an tmduhiting gravel^iTcftTcl alluvial plain, ftn about 
} mile heforer cnlimng upon the dry, flat bottom oi the Crtcat Salt 
which i!^ mom or Jess deeply coveted with a daik-fiicy, swrile aJln^um, 

and cnntiimes o^-er an iui vHt>TnS ^ “**■ ?' 

mites ; to a barely pcrccptibh> ttevaiion, calkd janga Bi;t, wlwre tlw 
alluvium i£ strewed wLtli some coaftu sand, gntvsi smd comminuted 
marine sbelU. From Janga Bel the temi»rar)- track swerves & by 
SSW to tlu! vtilflge ul Gosa. the oallyiog gwriogiial structure oE v^ba'b 
lias already bewn noted, as IxaBC cliarectnrisod by a tuletnhly drsep itepo- 
lit of inlctior. soft, greyish-brown Itmesione. 

Tlii-ftv depoftiis ot inferior stone ore qiiamed for State local use ir. 
the immedbie mrighlHioHioods ol Gosa and Hio small village of Nawa- 
gdm or KdipurA, | mite farllier SE The smaU ph-q'^m* t>n 
the hillock, about too yTiftbi NW, o( NawagAm sliows a soft, ligiit-biown 
perforated but fairiy t^parl stone, ivliich gradually raciges, at a depth 
ol about t 2 feoi fmo a very pore™ shelly atraiura ; and ordinary bididiag- 
btocks, an? licwri out of tliis deposit down to about 15 feel, wlien opaa- 
lions are stopped by ilic mKlcrgrouiMl water level from tire surface of lire 
luys pervious IttuU. shelly and sandy limestone of tire Dwdrka Group. 

From the alreveimted site, a soutliword course w^as taken for the 
purpose of oteerving the sca-shotc between Gosa mid N'avibandit; and 
ii was found, that witii but wnlmponaiil sarialions, ditelly with ?»:(«* 
dice to the ptoportimate breadths of Ireach, Wown. aand-dtmes. and 
inlyiiiB ouTciops of OwArka Group shelly and sandy hiaesinn®- wtecli 
alsu reappear us lowdirfe mark Eneakiere, tfre structure ol tire shore-lands 
is wimdetlully onilomi, until mterrupted by tlic narrow and sUitlow 
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f:pH-bottnct mnath of %hc riv^r Eliicbr^ | mfle NW+ hy WJW. of tiM* town 
of Kavfbandar. 

ReitiTTtflif; finom llift theiri! to itic main-majl I mDis by 

IJI T^avitsaiirdin, o bold expiMuat 6( iniicb ciuicolJatmlp liuTii and iiplinlifry 
DrnliLi Group Jimotone, enwrges by tlw madsktr frum ii% cnvfiiinj; of 
Uuwn Sk^nd i fntl thf laHct dm nui at thb pan, show of coEutaii- 
djitjfiK iipon Ihr formrr. Farttin S£,. howiRVOr, bi tte nHgbbourhood 
01 Sik^ a vi'ell-shaft* siinatod abwU 30*1 K. by XNTv nf Hiat 
Village, discIqFBcd tlm Dwarka llmi^stnno in Sar^ beds for about 5 in 
touU thickness, oweriakl by ^cmia s tees of gjiiveUy and shdly cotigloine- 
ratc uTry twavily imprugnatixl with Ifme. A rapid driw over grt^iaiii 
of thtt rimrartor in a SW, diinecTinn (or | milo, bmogtii tljj* party U> llu* 
X. bank of the BMcbr Greet where Lt bends nortli^wi&stwmtil to fits spit* 
bound oaiilci to tlie floa. Hure, n fcrry-benif remind iit readiitm Eti^coti'^ 
vey passwigeiB anil li-eblrtts southward lew about 500 yard* acme Hie 
Cr«ck to Ole londiag-rtage uf Navibandat. 

Spctilmens^ collected, registered wd addeil to the State Geolufpeaf 
Ct>Uection are 
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Camp-Station KVnt.—Navibondar. 
Trnvtlkr'9 300 yardt S£'. (/ tht 


O N AittT;vAL 4 ttbr Unit oft liR >f. lumk <ri the rttiiaryol fli*! river 
BUclar, opfKiMie to Xivihanctar Town, con^idonhk dolAyv wert 
oec'jLsionct) by crosang over ttw Creek of iibn'Ot 3 liirfnn^ 'Mrido in 
a flat-bottonieil lem'-boftt propelled by |)o!es om a ta-feet deep 
rhanticl i «► f'®*- i* very fate bi tbo evening of the 5th instant, 
iMfore working onnQfpniidiiacOtaabecijmphttedat the Traveller'^ Buo- 
gahiw a» notnl abow. Tiitw, Itiwever. was afluided for x 

lew local olik'rvatiima, wiule the camp etfitipmentfi were being tranft* 
inred from the ferry landing-iitage to the btmgajciw, xs fdhnwt— 
The month of tbe great Bbtfdar riwr opetif into it» wide otmtina 
Crecpk, abounding in many lands of edible fish, ohout miles EXE. of 
Navtboiidar, tvliere tiie channel is spanned by a stib9tann4d tn'idfls with 
locks and Suud-gates. Appionclnne tljc N. end of ihe ferry, then is a 
conswtifiable area o| u\¥r flows, tistmlly atnoitturetl wiili mud, wfiere 
cotmili^ small mud-skii^is, {Fmvphlhufmm Aodw/atan}, tx-tuvel ol 
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ftiRi gtitnituii, JJttV Ije waiehttl tlis|itirtir4f. in. oni Mvi ovwthc sliniy 
sJiidge with lightning raptdily. Some o! tlw native bontmen on Jhi* 
Tiver hanks Hmt they wew rarely tTood tui-al. 

lliecpening at liw ferry mitl then shalJ owing down mb want, the 
creek ]s de(hjcted, ffore its E. to W. eniirsi!, to the N%\,, by a^ndv 
Im,—towtreinatcina baekwator, a triflr owr 2 miles to tli! N o 
Kitvibondar ‘ but, before reaebbfi to ttiai ditanro. break* tlirough by 
a nurrew sanci-sillwl ontlci. into the of»n #ea^ soituf i tntlcs NW, oI 
Navtlautdai. TIm; sandy bar. or siiii, is not by .-my means an if with- 
siamial, shiftine isnlity : but can Iroost cil a solid foundalbre of hard 
ton>**liiialwi elsdly siul sandy lirwslOfK*. which foims Wk breakerr 
icawarti ai low-tWe mafk, and » re-uitposed blmid beyond the limit* 
of thi: soHan dimes. 

On tlie morning oi the 6tb instant, ftiitlief Iwal ohsetvalions wtre 
reaiit*, during a tiawtsc coastwise, on foot. Roldly situated at tJic 
inland eiifti! of tfw? snndHliincs facing thi* optm sea at a tltstaoce of scar¬ 
cely over T50 ynirb Imm low-tidc mark, tlie Ttavellers liiin^ilow is 
Invested an appreciable quantity nl blown-sand, whkh b lortimotely 
rotnined f« ssifu as follovi^From 50 up lo 300 feel SW,. or wawont, 
tlw sand is held finnly toKelher by closely grewinR biincJie* of sedgeo. 
ajid tile ground sloijcs puMilly downward m a line of tlw stilt more strongly 
hlniling creeper tpoKaa bihf-a. wUb its pmvurfuf network of uinkr- 
Btoiind sr«ns, which kwps ltie sWfting particles logutiier in a ronUmiou* 
level ridge, So 500(1 as this bitiiiweed ceases to grow, itic sand drof^ 
down jjereepUblV, forming a Wnd uf smalt pseudoscarp; and, alter 4 
a shore level space, by iwson of the dbpmitimt of tlie uudoriyitia beds 
of rock, tlie beacit slopes down abruptly 10 !<rtV'liilff mark. Farther 
N\V. and also Hbout } mile SF.,. the beacii Jtictincs ecnlly to teraunate 
ai )nw-titlii mark, in a lino of thick (Lut^touo hreakers, bdiMiglng to tlu* 
Dwirim tjtoup ol heils; soul this, with but iBiireportaiU wariatUHis, 
cliaraetcrises tin? coaal-Un* nil tl» way ftwn ftirhiiiidai to Xavibatidai, 
Evidence rd 11 w cK’vutiou oi tlie land during Suh-rccent and Recent 
limK Is admirably alfordwl on the W. side of Xavibaudor. wticie a stecrf. 
10 to r: fwl scarp, of laLse-bcdded, sulsactiaJly conwiyated, soft sbidl- 
sacd, forming part ul tlie foiindation." of ilw lowo, fe conspicur'Uiily 
cjqjo^ : and can be directly traced in cisitinuity witli llw lower 
portion of tiic exisling rfsnwanJ dunis., riien: con he nti doubt Uial 
tills stone represents tite wreck of a former dune,;, wliicli once bordered 
tlie but lias since acquired its pn^mit inUin(< ooaition^ by Uw 

raising of that lieJUtb. 
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noft^-wts^iwajuJ s^liwg tisi? bantfy-hai I milt ^«W, by 
ut NaVIbandar and nr^M" to I hr p:irtbily iilitd mnuth nf tin: 
Wiudar ("reck, the shore-li™* ni Iuw-water mAxk; iw li^uali^ exhibited 
tis sliart ui bre^km nf thick fta^tone^. On tlie spit ilsrll ttie Intter 
were. ol ccnir^" deepiy at^uted by ^d: but on the SW. bank CH the 
creek ihey tvtrc it^xposod in Bise devdopniciti Of ^iinil and compact 
iitiy thkk slabs ol stone ■bvhlcli would be wtdJ wtirlh extradLtng for Imitd- 
ing (ntrpoAs iJ it mn for ll^ unfavourable situatfoR. The same 
flCotu*. al! l lk*^ cfwtstaJ region lT«fo Tuiikra lu Navlbandat 

and doiihrlfe^ liir liry^mtl^ olMairts in iftuat ahimilBiicc ; but life all other 
sedimmtao* depoail^ v.^ritiS iJi texitint, i.trudtua% and frgi> attJliy, biih 
bori]toriniffy md vertimlly: sja ihoii pnjlim^^ ^uajTjnag —save 

those that an- superfiirially apparent or accidentalls‘ duidcirserl by 
shatts.—can only be indirated with certitude by systematic prospcctiiig 
w4rh A chJvx ot other Ixuing drilL 

On ttw fth instant a catt-fuJ tiavcrse alon^ tin? coosr* as wx^ll as 
inland, wo* mutfo SE,^ as. Jar ns to Biifiu ; and tijercJiftcr across 
tite wkfoulluvbit ^u1 agriculturaJ plains to IV village of liincj* ivnd bock 
by vmy ol tlw Blvitlar Bridge and Sikiia^—with tho Jolfowit^ result :— 
On ihe iipjjiT nr inland tx^l to R^lia a brief put» was made to view 
tv miu^ ol s*i3 c4il stonft'Steppril lacml tank on the S\\\ jEjdc’ol tV 
mad I rnifo SE, o( Niivifcundnr. wVrv the gmumj cm tlie KB, ra«» into 
.t Jm enntittunns ridgr nl mugli stirfat'ed flaggy limtstunr of tV Dwirka 
Cironp ol beds, which b intenirifteiitiy Lnerusted with Ihin depo^it'^ 
ill iroarse and much di^yiKl liinestone bearing a strwagmilitdltic fades. 

ii may tuere be noted tfod it b ohen very diflujult to distmgoiidi. 
In' tlH-* naked eye aionc. hetw™i fh>posit3 of miiioKte and the (tecjutiotly 
tl«rjiyL‘d. fmer-grained iiinostoncs of the noderljiog Dwirka Group; 
so that oceasianal errom may creep tn^ in spite of evi&ry cart^ wlilIc giving 
pmvifiioiml names to tbw rocks, Sticb trrois, bcmijver, can ol eouEse 
V ici ,i mea$ntv roctiikd n* ^uem ^ specimens mv cxiimjned in tlie 
bbotatory 

Piticeeding Riiii^w<ircb. the elnfigated. iomi^amtividy narrow 
ridge gradnally to m clviwlion ol 39 feel above the su^dt-vel. and 
b then depressed but con tin nous, and travorscii by the mad wity al! 
ajonc? to K^dfa, Samples ol its.stone were taken at t mdts SE, ol Havi- 
bandar as fairly typical and were found to consist nl a compaci si telly 
and sandy limc^slouci fcdsc-teiided, r*^oiiq t« viu)' boilt horirofitally 
und wjiicaliy, and to yietd targe Oag^tones^ freiiiieiitiy sound and solid, 
ol from 6 indite to over t Icct In thickutss. The ridgr runs in a auV 
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(iinscUou a^«iii ) mile inland Irom the Ben-shorp. unit ts thicUy 
' iladwil ’ witU dumps i>l vt-ry tobist Eupltarbta tirttijolia. nmv h tull 
biootn, I'lir blind, tospiissaiexl Intex Of this plant, it appuars, was sent 
ft) Eunipr with n lo pxtTiiclinf; rubber ttirrefroni, but the rtrporls 
wmi sn dtSCiQUTapng lltat no iurtlicr efturt was madu. since Kfipt, ti> 
titilbe tlw prortuft. In spite of ihis. llie wiitrr setit sanipli-.^ ro tjjtiilon, 
and fvedS'^-ll ,i wtv favouiaWe repoit Imm. an expert iuitav?£t. wlu) 
^atiNl tliai tljp stihatanre vmi&vt rich In gutia-ptadm and oilK.'r utiliaablo 
by-pr)idur'ts that it wuulil lie well worth Wlikiti ststdiiiK test coosi^nienls 
to Itim, willi the assurance thai they svuold finil a wady “nul pfubablv 
profnabk market 

All the way Irom R^tbi tn K^liia attrl tRyotnl, tla' rhb^e 

nl F^uplwjrbia-rind. tlaggy lltitifsione ctmtinties iinRbated. Wdl^liaits 
by the roadside and tuiwtfds the ^ea-bnarr! wmo fwipicntly iRspected;— 
tioiabK' zf nn1e$ S&. oJ Navilmiithir,—aufl (oiind to ^Ikiwh very consl* 
dcraljJe depth Of souiiil ubd solid but mors or less cmiesllateil Umistono 
lit itum\' vatietks ol texiiiirc ami cioceedinf’ly bard; fnim wh'if h ononnons 
qt)uti1ttie» o( uselul. >ui|t-i4pitay (wiitiim, buildinif-storiE in blocks of Ixreie 
*Ue and Ihkkmss irridii he itadily cximeted ; bill, mb uiiiformitv oi, 
f(iftlit) cannot Iw goarantoed* il ia very doubtful wJieHicr price* rould 
be realised to cover even drlagn expenses, escept for slioi t dlslanccs. 

Some ol these Dwarka IriciE ol cuniRiiiuitetl sfwlls anti {frsfns ol 
sand, cfinipaetcd rirtnjy toget-ber, are of kucl» line texture, as to yirhl 
palishabJe blocks oi a diitincUy ornamental thoracter ,‘ but. wlren Imaul 
and loUiiwwl, almcwL invanabty despincralc within a few icet into tiisilr 
|)kgi)tuucs or very eoarw pufous mateml. Other h«b ol bne (uid 
aiqiawntly anok C'jrnpiAititjn* may yield s lew big blocks free troni rifts 
and rtaiwi, tn -^nddettly pits*^ Into Jjeitrrogiincfttbs masaes full ol ungainly 
pcfloiations T Imt, newrthrfcss lough ami strung ^longL Xm bu'ilding- 
bWks at inleriw Bradns and tjnalUies ; so tliat, on tlw wlmle, tbn vast 
des'elopinmt of tnatcrial, ntulnubtedly jm-senl. cwitd scjircdy be turued 
to pruhtable account, except by systematic itfcoprciing with boring 
appliances; or, by dcsultor) qaturyiiig, to meet load dtnauids, Il 
may coamteally be antkipntcd ilfst these remarks will be Itjunrl suhs- 
tontiaDy coin'el wilti icfereucc to the entim sea-board atid its imtncilialc 
jntajid areas, rigid down southward to Miidliavpur imd beyotul. 

At Ram Nes* wlucUis situaiwJ fully f miJt intatid ifutu the seaside, 
a slight etninence lo tlui N, by NKW. of Uw vjiJagc is mcfustcd with a 
deposit ol truin t,: to i8 hcbes Ihkk of an indiimiecl, much cancelhited, 
ruddy'buti liiiiesiune, cxcsivati.'d occasionally hir local use, whkh overlhs 
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civil 

a ducp oi earthy* ciitcamHifi iii*d ctmcretion-bearing and 

appear to be pan of tk dutitidod mtlioUie formatififi. which dtHibtlcs? 
imnirdiatfciy awhss beds of the DwArka Gi:t)up. 

Afii^ lju%*enaiiig alxH3i 4 mifv of luiihli? I ami in a nortfi-eiifii^ly 
cHn^tkm, *(ic tbirk^y Uetllt? aJJtiviuni o[ Ui® souiLcni teouimi braitdj 
of tlm Great Salt Manik wss mm moti? vncowntml. mil ntpidZy croaaed 
for t [ mikf^ to reach a wiit; fttrvurh ol ptougl»d p^aindnud. to rr-mter 
upon anoilicT miliii of Ikarrm alluviiim, appioachbu; tJic SW baub ol 
tJw 0|M rix^x Thu dry bed M this chantid. whirJi wimds ii!4 way KW^ 
Cjcca^'iitLxl aboat a mile sa SSE i;d Gafcl lor largo brci^titar liitnpfc 
ol cori$ohdai;^ rcct?nt shrti sand tiiickly coated with tffmiCfOtB ^In* 
cijint, bearing brj?c quantities nf recent principally of the m-umo- 

lit Loral gernsra PAofrft, Ldkt^dmntis. Cardimu. Tetiinm^ Myjn and iitany 
Tfib maiutlitl dosely and dmiMIcss a rrmtiniytlloci 

ol l!r ikpOftlt aliCAtiy notful as occurring supcrfidatly at Sktot,—whicit 
fci ^Ltiutctl aliout 5 mll^ fartliTir WNW — itnU [or buiklliig litUt 

and tn tile ncightwjrirLng Kiwii f»( Garej,^ S* ^carec, Induijfl, is, 

tmilding maitrinl in [^s vicinity Lliitt th* tnliabiiants of Garcj" ^nnwlly 
resort to iimking toTEt- blocks of the iihirpjitfHi& nllifmL mud, which arc 
binijify $iitiflricd imd used lur ilw? vfcclton ol tiicii dm-JliiiEs, 

Fjcoiii GArcj, which titficrs at Ifiis rime m fl>c year from a lack of 
drinking wiiict, to lx> tldugcd dtirtog tin! monsooiia, a waier couns^ 
found tt-indirui W. by WSW. Eo lhe K hank Of the l^liUjuir river wfiere ii 
ikbpticlivs iiUo Lim Crock Ivtidifig *rttl1 fiirtfior \\_ to Nivibantbu. Kckr 
by Uii* Jfioulh tto ri^cr w«4ed ovi^r liie snbfi^aiiLial 
111 thf* vflto^ ol and thmcc iu \iw fom* md bock to c^ip over 

fmrvioiialy travorsed ejimrid- 

Timia bavmg prc\Toiisly b^i sent on to KUvji ttw Bung^ow at 
Niivihantlnr qtxittcd nn tlto qih instunt^ and a shglitly dUlercni, 
srjmcwha.t ituitr s^iii^urd mtite;- wa^ followunt os far l^tin su as tm 
afford tut opporltinily Lor examining Hm sea-stiDro, Tbp roadway 
SE. Kaviimndar comitiernces at a dbuoirp u| | mlie from I1 h> i^hore 
ami f^itdvioUy bihind ttmairh V^ikk wlikl) upon tJic rhige 

of Llwarka limcstuiw J iniJc itktnrit fitim ilic On lis w^iwmtt 
as])ccC up iTJ within \ milo NNW, ol thlihi ilic siioti;-kud% art cuvmtt 
by more or Im btoim sand, pmrtkalJv' typiE^ by the loitowing tneth^ 
oi tljstrilniilon wldch recoixlwt ut i| miles SE. by from Navi^ 
limidax :-^',ommunrjng at lf>w>watcr msLrk, the sandy beach with its 
iific ol Pwuifka-liii!i>stoiic bmkcnf, dopes gently upward for aboai 
JuU ItfUl Ur s iidile n tow scarp, ti fuiv tcci m bcigJiL, is ikvdopcd 
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in itie (orm -tjJ n ri*)gc by llw sjwi'mUng «iowtlia uf ttMnjea Ai/irfwJ and 
a (t?w tulta Ot cMfse p»6. TItt raigr thus comefveil. iIop« elowm at 
ftixHit 40 rtcgrei*. Wiu n dwpiy sand cti\'«r«J iiloto, wlifin a 

lipw Ipomffas and an increasing nttwher stoall knots <»{ Itttitl 

tlw sand tc^ellier in miniature <?afh btit a (uw inches iiigh. Tlii*« 

is Bbnul too jiiTds ol this flat expanse-, of s*nfi wlikh by the 

brect^. wtttild Iw blown far amt wide inlund )l it wre not fw Ihe 
rrtving pn^nw ol many buslit-s of HHiolritpinm mirt/oltnm, which 
amsS and holds thesmd fltmly to fonn, wlmt lias already been described 
as a Tocim Hit-ifwarfislune. Thereafter the dlminislied sand is spread 
bui diinty over the land 10 BraiJually s-anisl* altogether. 

Although ari appreciable proportiuft of blown^atiJ mingles Ireely 
witJi the smi mi the Jeewaid iidi“ (■( tltf stretch of dime*, tlte eitHinJ. 
whkh is floodfjri dnnng tlit monsoons, doa not appear to aitficr fttim 
inIcrtiUty ; lur it was hoIickI tha t this strip ol tiuid in variably yields 
good crups ol earrotis chtllies. btinjaU and even crreals wbt-n pjiirwl wnlet 
ciiStiti'attyn, notwitlistanding tlie btiwltish well-water with which tiie 
cto|i^ are irrigatEd a1 this time of the year. 

In tile aheaiM ol any otlmr route, or ot Uhidy noteworthy oecni' 
fences out ol the beaten trach. ground already covered was unavoidably 
retrawrecd as lar as Ritia N« : after wlmA ibe SE. J)>- SSE. roadway 
was followed lo iltts liamlet of Untm. iicre, abwiit 25 yards SW. of the 
lew cottages, llw?re is the remains of a amall abandoned f^uajtv^ with a 
deep driffd-up well by its side. The fXposttre tlms nffoided sliowed a 
,u5*rflda] ilrposit of aboni j ieet ot soli, disay'cd, griUy. brmvn-tjrey 
limestone, underlaid by thick b«ls bl solid, sbghtly catiMlUteil, Imnl, 
tmltly bul splintery lunestonc. Thf wlmte of thb deposit to a deptfi of 
■Hilrot. aiWdlastJir owMiying solt stone, prcstnnably a consolklatedl 
Wown-EHtiid, evklently belongs to ttie Dwurtia Group of U-tts. and loims 
port of tlje very extemaive lidge that runs parallel to the shore line al a 
mean djilancrof } mile ihereftom. Stnmgcly enough, the sojt and 
comparatively vaJtjelcs*, almost rotlen superfidid stone has alone lleen 
extracted and uiUired from iliifi silt, whlls tJic luiikrlyine, ri*aUy stiong 
and duRibk material has hccti IcH severely alone, probably for want 
of tools, or lack ol dentood for good building nuiterial. 

prom Ijfitra the road swerves SE. and then E. towards tilt* town 
oi Balcj w'hfch was observed to be flunked on both sides, (E. and W.), 
by ridge lils* eminences- l-'n approaching £dej, the wealwanl ridjte, 
neatly J mile W. by WNW. of tJit town was Sound to be superficially 

constituted by thick beds of stone,—tilled a( an angle of d^ces. but 
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nfwrilwless raerety lol'ic-tvdikd aomid and titrong-Iookuif cnaiij;h. 
buj decomposed almost lo rottenness to the very cow when totiched. 
The stem prabalily belonf^ to the Dwtteko Groop. 

Specimens eoUocted and. uddett to tJipc Re^cisten^ List oro as lojlow^:— 


UudL 

fUfiA- 

teml 

! 

ud RtflufkiL 

tt-i-ie 

<-4-ie 

4J^ 

SaU-nweHit GofsiAliibi^iA ftititffi 
dun* 8wd 

Ihrlitku Littwitwtt*- Alld 

LotoiaifalSiA^rtJLNW. Itoil 
' id. ^vIlHiiiUr Tcmn. 

n| 4 

mIIv Xw. tijr WJTftV ol Nati- 
liAflilur. 

HMljThh^kn^^ummL, 


4fi5 

DwArlo UnMUfiiti. TWw-lMdikil 
Tlitcli KWprimiQL 

PW, Ikj^Elr o1 Bk Ctmk 

T-4-ie 

m 

fUiwU-Aiiiid d EiHolL- 
fninod 

1 m Turik HW. q| 

Pougnttfw^ XavlWidiif. 

7-4-IB 

«f7 

yntfmtn, 

8h4LY ku4 Bwdj. t^li 

Kwkiik Bidfj!^ £ iitib« ^Ep f%l 
Natl hudu. VmU^hMtiL 


4^ 

8di^ Pqrmi, ffcftUYinl |4 Dmua. 
iftty, Qimy l>irtrl» Linw-I 
tl fl4 qf 3 fL llllqk Padf. 

Tap oE Diy 1V*ll.«l^ti uTL 

1 4iik.31iulkrf HE. fwrXurklme 
^t. 

7-4-Tfl 

4^ 

IhMiM LijJWi^lt^ 
ri IL U Iji- ti> i ibfek 



100 

DwMu C^M&tAy 

TaNtuml llUiitt ni|pdrt>a>j 

fiOO VKrdll WSW. ql Mtl* Noi 
and dai janU FnUu Hm-iihuiK. 

7-4-la 

ACi 

iHnirU UmtaAnn^^ L£|d>t-milii^ 
Kir}« •ttd iWodlkf^ 

m y«tiU X. bf XKW. nl iUtk 
Km PbHmUi 13 Iftiiralm 



ftlblraui Ckiwljikt*il R&kei- 

bMcb Lnuv-iiiiad. 

EM Ilf ftiw 1 mlU W0^ 

of flaxfj. Tb djpjKli tff 

1M-m ; 

4G3 

' IhrsifkA Linwalo^iq . Ikci»;^ad 
OHttiL <J£tU^ ud 'Biuhii 

EjtiuJ) Omtij. | fm 
Utltik, CkiiAalkud 
al Uutim. 


4SA 

Pwutt* UiMtaTie, 

Koddrs CenUfut but 

211 Ml d3tt. dlH. wliil IMiip 
|^er^rak<t UudfidyinH 402^ 



EMfkii liiDHtoiiu. 

(hiiiyt ntiBb UtoMiMVvoaf 
witli AffAkrm% Dir< d 

Rid^titirpq ^luiuiiigv fmin NIV^ In 
BEL 1 ulU by 

ntfkkj. 
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Camfk-StBtion XIX — BvleJ 

300 >SH' 4|i’ 5 SW" vf tht Ttnei*. 

O s ahkival at oti the huwiniMi of (lie <)th itifitaof, 

imts wrrt! found proiJerly pitchifd. iadng dtw nonfi, a* 
al )|it ttlfti* of a lirowl wttfat-fidd and 1w‘ the side of a rnoJ and 
shadv BardrJii nni t«0 rhw* lotljctown, and, a-sfeVKnthmg ftul fiMn 
Mtisfiwtnrily arraitM Ifeforehand. wnrk vfss- n-«iiued forth»iifi, 1»v 
(ivorlLmlintr. r^?inE. ttimminj!, and (lacktni: Uvr sp«finci» that bail 
btffl rofltcied bv »1w wny. as rceonlwl al»v«r 

f>i inc tiiDenUnt of till' mth Insttint, aH isjkiuskhi tuas laSsm aboifj; 
tfti> «a-t(mst tajub* SEL as fai as tin: villftRs of Goisar, and fmra Ihenii* 
hilund SR lu Ifoilncli. and buck by way of the SR sidu ol &i 3 tj (* 
tlK- Camp, as (allows ' — vwll^liaft near the smal) Uitm-' abunt J mUr 
dnt W vi Bak'i disrltinwd a 'Jeep Uyi^r of soil nst init upon a base of solhi. 
♦anceliatMl llwirka Jini»tc«ie i bui itit rism^ fprouiid ipnnediafojy 
tn itie W of (lie teftif', upoo irhklt a small AV*. or group of slieplwnl's 
dwcIlint^B is bmlt. found li* (» CWipoBeU of a thin etiBSt. ol afjout 
12 meb^ficep* ‘d a coaiw, gritty. Iwnwn grey, honcvctimhed limistone. 

Proteeding by n wpil-bwiten cart-lTiici; lowanfc tlio wulwre, a 
sfjuJlovt' fliiam' with an tutjoinine weH-^hofl. 500 yards WSW, by SW. 
nf the Scs. or about 4-5 mifo WSW. of Balef wa* OiMtt eatainiftert, and 
fwnid t(J *hwf 00 less tiian 85 feei of solid, sandy and shelly Dwirfea- 
linitsione, in besls varyiiiR troni i to 8 l feirr thick of slighlly cancellated 
stmcimt iuul lucdiuin texturt. and liife stnnc was traced senward for 
300 yards WSlV lo bcc«mi- ulMcurtd hy blawn-saiid. I mile tnim tlie 
sea-side. wficTc sand-dunt» inirrti'ciif; but the Iiwiitka limesiooe re 
appara. a* nsiiil. in tht: Inmi ol Wg breakn^ at fow-tilc marlt 

UniioniJity 01 gcoltigKal siructure, tin freonied above, cbatiiclcrists 
Uie siion; bordcrtonil rig lit away ilowii to (iofaai. wlime llii!« appaam 
Oj b>y a break oi continuity occasioned hy ll* erositm ol u fotmirr creek. 
Etr.fnre teachiuG Goisar, howesifr, a roadside weli-shoft. i ndk nearly 
due W, of thn uniall vdtage fd Mocha, was uifipwtcd, and noted to t* 
fiunk for absut 8 * Icei liirough tfikk fxfdi of a slightly caacelUtcd, 
polc-bitn. ftiwly textured limestone strongiy RSembling a miliofilr, but 
probably referable to tltt* much cddcr DwArka Group ol deposits. 

On rea ching Goiaor, which b encrniicJwd tijxai by bfown-samte, ibe 
village was observed (u stand ttpeui a siibstroiiun ol gritty, grey-lwowt, 
nnadi periofatnl and sotnewhat decay'cd limestiiue, (sobably blown- 
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<and. tt'hkii is (lesul(«rily otrl lot buiiilmic pttrposes on tfit SSE. 
sidi^ of the ^-illagif, on N^K. ski? of whith a wsll-^bult dcsdiBes tlu? 
same malCTin) ro a ikpiJ> of S5 feet. 

From Gorsar tfie ttkni] liiopes ikwn ci«cittiHily inland north 
for pwr 1$ inile« to trach a dt^prcsslon td feet only & 1 >bVT rtatum, in tlii: 
tniifet of whkh fhi* town of Kadftch. sttiToiinrliM] Ijy alluvial drpiKiii, ^ 
built- oVUDtnntion o 1 wvlNhalB luar ti^- and at tho hattntn of the 
uow drv tdfdtv to tlio inuiUKiiaTa SW. of Karloch. fhtmvd a sufistiatiun 
of rubHy amL thitn of tliin fhwtgyh compact, mddy-iimdsioiies of &11: 
loxlunv evklimtJy befongiug to tlw* upper portion of tfie Dwdrka finiup, 
tnit of commiarjal value, 

Tht; return journey from Kailadii, was taken hi 4 NliV, try WNW 
dirpctinn fust of all, over t ^ miles of an alluvial plain ujiil afterwards 
over incrnasitiHly rough and nitty, stony gmimd fomml by coame, mddy 
Dwiirka-liniestoned, which gnidtially liccanu- m lafee-bcildcd as *to appa- 
o^lty dtp at phiccs, at an angle o| 30*. This was es^'ciaJly noticeaMt; 
al l\w superiicKil cxcavatnins on ibe edge of a nd^e of fliiftsj’ matt-nol. 
cIOH'iy resomhiioii tlur Kunrhrl-SKHiv, and com^wsed of a compact, 
mildy, slid I y and sandy IUubSIoOc of the Dwdrka Group, 300 yards ^ 
bj- NJCE. of RahArikliifsi;—wiKtice Bdcj di'aws Us principal soppHos ol 
building stoaiv. 

Tiaifs wcresmickat Aa-tn.. and the camp w'jls rapidly iransferred to 
lladliavpnr ott ilw i,fth instant, wtieff rverythlng was gtrt into Mtisfiustory 
working order befotr the dose ol t Ite <ky. Oie town wtw foimd crowded 
10 repletion with strangers fiwn all parts of the Itnvinco, who had 
journeyed thitlun- tooiiend a Hindu festival and lair; so that some small 
iliSkalty was eitpcrknced at the outset in catering for camp enmforts. 

As tlic tioidcrland between Balej and the Ma-shore tiod alrGody 
been [uUy Investigated, as far soutitward as the. villa^ of riorsor, IIkl 
inland rougfi tooie SSE. was toUowN^d, skirting the long oarrow' ridije of 
rock which nuis ai^ro^dtuaidy in tlm same djixictbn, and whkii wue 
touiid by frequent jnspcctioiis of tfie ridge sJot«s and of weJi-sliafis at tie 
base, to be coiiipOMcd entirely u| Dwrtrka limtstone, piincipAMy ol a 
lucduim shelly and sandy cliaroctef, mure or los^ penetmted br perfore 
tnms, prurtKally false-bedded, and dovelo|jcd in fto^^ beds of very 
variable thtekness. Ai> instances of local vanatioiui, [t may be noreil 
that at about 1] miles SB, by SSl£. of Ikdc}, a roadside wcll-shait, mar 
the basal border ul tlie ridge, disclosed no less tluLti iS leet of solkl, but 
sonaiwliat freely periotaled, yet strong and tough Dwirta limestont' 
capible of being extncLbl irt big blocks suiuihlc for geuend building 
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purposes; whil*' farther alouR. still SSE. at abont the paTu!I«! of rtw 
hifihtst summit ol tin; ridge, iSo feet above the sea-lcvdl, and f mac 
oi tim ^nllagc of Eocha, a wdl'«tiafc on tlic level ot the jitain 
below, revealed a remnant of only 4 feet of solid stone,—probably tlic 
base of tittr l(iU forroing sUBta.-ovwlymg 1.5 feet ol mbbiy rock oml 
earthy, tiiny, congloBierate. 

ApproaeltiuR Ciorsar. barely J mile farlh«r SE., lb? long of 
DwArfca Ijimstone gradually diminislKs lo pmelicoUy uU towards the 
nrcdittts of the village; w^. as already noted, tlw iteBM! assumes a 
different bttiologkal chanteter, becoming rtibbly, and finally, coogJo- 
mcmti: Mow. Tlic course of the ioonifijr was thereafter altered, and 
tlw TWid S., aciusfi an incursion Of sand-dunes, was lolSoweil to tJte Nes 
ur abode ol ahepberds, 1 mile S. of Gtnsat. At this spot, the ridge of 
OwJrVa, limi“stmic gnidualEy rises and cantimics south-castwaidly lor a 
courl^ mtlo to the Mght of 75 1«» ubowt datum, at Cliincuii; 
wliik the intervimiDg bordsirtand. neuly | mile broad, is constihitw! 
by an iindnlntijig rech-plain, tJu* geolosical structure which fe rewaded 
by sundry aciilkial exposures . in wit, by a ■wdHlmft <jo the imvdKule 
t,i:ar Oorsar Kes. which isho«% 10 f«t ol solid, slightly cantelluicd, 
DwArka limestone, apparently in only two bab, each about 5 Itarl thick . 
and. alttuf i mile SW. by WSW, of CWngaria and nearly Hoo yards db- 
tan I Imm Ihc shore, whac there is an n handoned superficial '.(liutry 
alnuffiale of a deep ireJi-sbafi. Tlw latter shows 15 fret of solid .-■attrel* 
fated alreiTtallng fine and coarse siib*Tccent. soft, consolidated shell- 
sand, simihii to that whkb lias been so tsttensivnily <|Hamed. Ifor the 
CTwlson ol tl)c poorer cta» u{ native dwelling-houses), along the six- 
miles ol shrro-laiul from near Porbandaf City lo Kune hr! and beji'ond, 
Umlcrly’ing this comt the beds of tiard shelly and amdy lUncslone of ilw 
pwarka Groupbut In what thiclmess they actually amtii, can only be 
ssecrtamcd by coredrilifng. 

From Chtngaria to Pita, the ij rotlc SE. rixad nms over gnuuid 
pvulogkally in all respects to the preceding line of ttntre from 

fiOP«r lo Chingarfei; bat it was otsserved. upon approitchiog Wta. tlmt 
(he sJwrediae—witich ^ brofeeu ilirdugli by the erosion ol a ilvnlet.— 
b varied cm its NW, aaprel by iDcnrasiid oceumulation# of blown ^anil, 
Which fiunnouiititig and coveting o small devatem [if land thereabouts, 
rises to am elevation ol 43 hset above ttm sea-U?vcI, mid Is collected and 
lA-ld in place m sembUnee of x group ol dunguted kndls by ihc agency 
ul UAckiy-gtowing shoot* ol » siuntcd, variety of the Common of Barludoi 
Ake,—H/ov rren. 
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Altrr crossing the Jry bctl of the stienm. ) mjk S. of Rim. llie taaA- 
way ortce moin: Appoarhes ihe sen-shore, at a itumn dBtanc? of between 
300 onct 300 yards therefroni, shieldctt to westvtud by a long, low, eviia 
»and-«lin>c riil^; wltiJc tfic [>wiirha limesiono efovattmis were obsefwd 
to recock farther inland and to swerve eastward leaving a wide aub- 
tTumgaUr plohi, with its base, stretching from their sotithcm lemiination 
to the sea-sidc town of Madhavpar, i| orriles to the south thereof. 


Siiecbnens added to the Stale Ceologicul Collection ate os follows t— 
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Nci. 

Pbrvidlqiw) Kudo. 

1/HiAlfty KtmkrkMn 


4m 

Lhi4rk» litdewtflDf^,^ 

Owno ud Oriit;. 

fliniPwaiM, nfikof Srt, 

1 Odle 

10 - 4-1 A. 

, MiT 

1>wiflia L|iTMeai?« Hlmltji', 

ludiif»4«d Fkfiitwjv. 

1 nirkli IVSWV yl fend ^ Eqflti 

Uum ^-febuccL 

10-4-16, 

408 

IhrAfic* UtiMfednu. 

Huitif, FV^iUmPK 

t mi\A ni Biipi feftd 1 ttiik 

Fiviin Ikfe'fefaQrv. 

lO-a-IO, 

4 m 1 

Flmr EUoiRi-wui ot BfH^, 

tlniU^ HfeH. 

111-*- K. 


^knqhr-tcifiiTHl ijid 
Sj^hUy-cwdiilUbiiH Ltii)Mi«in«i 

«uriuw£e 38fc«i ig 

1 mik nnfeffy 4iip ixf Ifuchfeu 

IIM-IU. 

171 

ftalibtj, l>MyfqL 

Kfed fef tJkfw. >m 

wtii«4i thfe Ylfkj^ idAiiflfe. 

J 0-4-16, 

4T£ 

l>itArlai UnaboHd. 
Kdbbtyuiittituldd. 

m ywlfe mW. Kfedihitl^ Til 
il0|iih tif la feci d WoJfdiufL 

HM-16. 

4n 

Dviiii^ iitiWiCofiv, 
tUMy Ihln tU«ikin{aL 

Bottiioi ot dfj b}») 

(0-4-1A 

4TI 

Buddy, ikud Rfutlf , 

FifejffelciiMi IJfaHuvy. fHKIyferii* X bv 
1)1 ILib4f4ldd», iBfekii ' 

I»-*-t6, 


Dftii'lyi Lisanctqiic^ 8Miy>Bftnk]^ 
Uc»i|iMrt batf^cnQiitdii 

BL Bldjgr, Vimw*a. I£ 

milM. HU by I3tm. ol AUei. 

ja-4-fa. 

m 

Uu^illattK. Ul4 

lifa*Ddy^ bill i^AonUiiCMl. 

Wctl-iMt FSnrtfe^ tk feiifn nt 
Ridgo 1 mibNX^Vs of HakIu. 

JS-4-li. 

J77 

Sfalirmaitw CmfliJkflAbKl BbtiH- 
MiuL *T8. 

tnpd it fwl denp 

Bulk SIV. by W8W,l>l irWngirk. 

IV4-1A. 


'Hviuk^ IdmiHlHnv. 

8baily Afid Oaat|nt4c. 

Uii 477 fet ikpUt of 1 ^ kill 


"i 

Ckii4h»al S^d. Bus^i 

XiMjfy i ttlill iVv' uf t^tilfe^ AUd 
^ yiilJfe fTW ^ioi-iboti^ 
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Camp-Stfllion XX.-Madliavpur. 

* I'jn’. NE. OuftHtb of the Town. 

O VE OF THE MBT i<iSSiEtJ?. ni seciai.^ a« * 

‘ pliicc tM «he ■ V4ii';-A ^Tniabk B^uipn-lwwt or. ot-s: 

Sid. will! .1 tdantalioT. of tall G>c«niit.paltm no 

itrt'Otlwr. Tlr BnmTm-bo^wr is wortUyof spKiHlnfHtm m Iks pkM, as 
bdtitt oHIrr Bp«t of US kind m iht Stak, it i,..t to tlw Provm(E. 

(i k niniUitutvrl By oniv a coopk of cttrnjttrjiliwly small Ifi'cs o 
f,«f» hfnsttirmii, sprcaclini; tracks t»vK 

STKi stKtraiorr d strial foot*, many «1 wtocli have lamctiatcrt 
OTOiind to form hiigv pUtors 4 iwt-Tiviiniti« the pareui stem m slw Th« 
Sliadv retreat hontath the canopy founcif 1>3.* iwam tms. eovea 
^ crea ol more than tjo by twt. and ailords ample Bfinco tor 
Mconmimktion of a lafrJy largo oMH. sini(k-poled h-nt. 

Ck amval fli «afltuiviflir, the t.y«™ and ih. siimwokiip wore fo^d 
itowlrti with a moikv tfirnng of visitors lo a U»cal H in tin fail ca t 
3 /dJ^aTmJ itffiht. «id ™ diaKTulty V^S eaiwririKed in tamp 

jintu.Ktm«Hs. and to piotiijing attcmlnnco for ramp and fWid work 
onti/ilw olnse «l lestiviltos mi Hw ewntos of the tbtb instant, T^lw 
bncl respik lints occasiotnd. inmtver, was tuntixi to 8 «hI a«o«nl by 
diaftinp scotches and maptdfrg in totmcction with tlw (maluclton of 

tlm Tliird Quarterly Report. _ . , 

Ou ih^iTtb instant n todlock tart w^ s«uml for ihc porpi^ of 
carndne spettonais while towstigaftoe tk- gwilngical strnclure ol the 
bor^rUnd on foot «™m Mwlhavpnr wnfliw-jitl to tl® txmndary 
of lliE State. It has already totii reconkd tliai the sea-sinno to be 
NVV «t tbi' lowo, oalcnds rewards I'kta to a long, narvo^. unbrotom 
slrekh of low sand duties! wbfch slopednvm on the leewanl sitlr to a wnU: 
wulnJattog wtlt plain : bui to Oie SE. ui Madliavpur. it was fouiid Iki 
tile sand dimes enaoash totona tot lully finlf^-miln, lonntos ttdgc* o 

Lk!. liillof-te in tfie noighbunrluK^tl oi Ik kwn. Lto re^tong one u\ 
SSm- emiiienres. 1 mik ESE, ol Muaiiasimr, a lototably twGv «pcr 
iraatTV Mlb’d Bohudi Khdri, was rewiUM wliero eseaiutioufi m depths 
i!( frtitn 17 to if fMl. alopp^ by the luntorgiound wattsde'd, alkfilrd 
atniile evitonrr of the nature ol the itoimsits : wlikli are nnlliuiB more 
nor h>s tlian cousoklakd arcumnla*tons of bloivn^suid. 

Biibudi WiAii. ut Ui wtsrem. most ifeepfy worlced * back' showi a 
swperBtial dtplli ol loosely cok-rent hlown.saiitl, wliich fttsses .iloua^t 


n 
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5 hnii«Jy bto f.'iticdlateil, and fiiuDy, iiitn ^onjfiatt but soft and 
portnis. liiiht-lwiffn stone, M places, wW the lurJacc t««e-53incl 
Iioii been Womi away by the prewiillng wimK jhj » lo exipmc the alicady 
cancellated aful sqb-aerially coosotidaii'cl stone, «i]h¥«qiient sunbaldn^ 
lias hewn inslnimnntaJ in conviertiog thn upper parts into very haul and 
upliniof^’ matedal, Tlie stone (tom ill porls oi the qnany, right 
dr>wn to tin? iindergiotind waler-Iewl. is itauttllv cut into bfocks tS Ivy 
13 hy f* iDclass in dimfstlrfiiins, and aw aohl. at the quarry, at Iroitt 
Rs fl In Rs. annas, per lOO hlocls. and ctHisiuniKl InKotty for <aicetinB 
walls ami ti aft vs cottages. 

It ii- (will intcivstitig and instntt;liw U) observe that tin? cJincvl- 
Intions in tlib and otlier raisnl «ndHliuu« which haw bwoois sub- 
neriaHy consolidated, aw practically timilid to t!»*f Mija?rikiaJ iwftiofts. 
and differ somewhat in character from ll» [jerfnratiOTs that are lomtd 
in deposit:} of littood-nwiiine origin,—sneh as tlwse of tho DwArka and 
Bliliotito Iwils of Ijmcstonc, Tlaiy an? cviikntjy, for the mwt part, 
prodiieod by the bindweeds, sedges, (passes iind other plunts wtiich play 
such an important part In prevt-nting tlie whole of the sand from being 
blown inland. Some «d the larger spaces. intjnsoVCT, are possibly Um 
remains of the biirrows of certain agaitmid lixant^ if/TO/iMTsti* itarJaaeAtH 
wliirh abotmd hemahoiits, 

Fmm Bnbttdl Khun s«iiiJn?astwaix! to tfie 4o«thtiriiw»t limii ol the 
State, tlw hlown-SJOid cncnsiehes iiilaiiil, forming spuniflJc dotne-sluped 
dunes at intervals, for folly Inll'i-mife, making il impracticstbk for the 
roadway to approach any lusoier to the slnre, wJikh forms on invgvilAr 
and interrupted sloping beach tu tlie level of ibe sen. A little farther 
inland the siirtiee of die ground grows racky and msged. with, the cor- 
rugntrtl uplunietl edge; of fulse*bedded, indurated, iiandy. iiuff-cofouivd. 
very vaiiat^e bed? ol DwArka limcistnnes. which uftiimtcly rise into a 
multitude of lAI locks tnaidmg roughly north word Ikhd U» Stafc-bonmitiy' 
to Hntimadliavpiir, tnilus, tu tail down westward in Uw tlkcctlna ol 
Madhavpur, for about 700 yunls. 'fUe atone yielded by tlicsc hllliKki 
especially on their costwanl slopes, ftequaitly eiiliihits a marked appir- 
rn« dip from SW, to NE,; sometimes in lluck, ^kl suitable fot hiiHd 
tug purposes; but. uafortimatcly such developments are found to 1* 
very limited, and liable 10 vary suddenly into course Ibsili: or sfdmtffly 
textures, so Lbal little if. any use lus liecn mode, ev?cn iur,ally, of the 
material. 

On the jgth instant, offor oil samples bod been ijunmiid. rcgisterml 
and carefully packed, the vKploratiuu of the neigUbottrliood wf Mul- 
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niofJUwiTpnT 'im twumwl *> fftllaw.Alxml oiw mUc W. »f Mk- wflla^. 
a lan!F al)an<iQncU qnarry was cxslDtatHl and fuiniil l« I» nolIiiOR more* 
nor less than a co(H|r(etft cxdi^cin ol an inlaml rai 3 «l wnd-dniM* Irom 
siuiunii to bia^; a foot oi w> deep at (Mia end and 25 Imi at tla! olliet. 
The stone vi;Tdi?d from lUb ejtcavritifliti b preciMly sitnUar to timi oow 
bwnf! oKtmtteti from BaboiU Kfun noted al»w, and wuld m. doubt 
iiuttbh material cluniblt oiiougb lor small native dwtHin^, if pf^ssily 
kid and plastered with good mortarthe materiab lor which nit locally 
suppmbtnidnnt 

For nbooi a mik- to tlic W., and tiiereaftei to the S and liendintj 
S£. lotfw boumlaty' of the Smte, from the viilagc ot MnimacUmimr, 
■re niuuerntEv liiJIiicks of a cDtti|iact ruddy to buff DwArha liroestono, 
imirb klst'ficddial, and flaggy, ivhich otdy occaaioiLUly weld lai^r and 
soinul haiUhog Wocks. but «n neverthrlr^^ be tiiftlrd in profitable 
acco'int hi- txing eJttorated within miwmable llmila, for kilning into 
eicccptionatty strong Umr. Much of 1 lie sitptfficial mil <ai iluts** iiiily 
slopes, indeed, b actually cofivertcil by epig&ne Frttciifwift into n kmd 
of earthy lime, wlikh b dug out by tlie villagets as M'anif'd. lor pJa'^ll‘rinl^ 
the Boors and walls of tlieir dvrcllitips. 

It hat already been recorded, but may here be nepcateil byway of em- 
phtisiB. tliat ol nil lortnatiwis in tlw ?Utc, tin* Dwirtai beds, nlthcmgh 
of inconsideraWe total thlcltnea, olTer tlw most ptiziiing of stone texture 
amt variatitnis in colour and comt«»itioii, iso. in iMmadliavjmr, 
wlicrG the mattrld predominiiics-, it W’bs nin surprifittlg to itod a raiity 
large hut t|tille local devcioptmtnt of somd and cutnisicl Itaptom*. 
oflai fnm 6 lo 8 Indus thick, finely grained, and of a pale rmhly-buff. 
aliTHBl white, colour, exposed &u}icrfidal]y (or a tew bnndrcd raiib, 
(b witliin a ittmeViliiow oi II* cast end of tlm villiige. The same sttme 
hnwewr wiieti tiacnl nortliv-Tinl. «Km grows very roiiBli sind rubWy. 
and bnor utilised locally because ol its supotior barOmiss, 

When tfic outcrop lif tlib stone ceases, it giw pkct.‘ tip Hn- appear¬ 
ance aboveground, of a coarBely icxtitted, iOlt, porous, but mcompto- 
hcBsihly tough, sandy limestone, ol a midy-buff vtdoiir, coMiaining a 
few tborwighly tecalcificd fossil* ol rnarine mnllusoiti sbdb, and dtariy 
uxiilutJ^prg tfiu- cofti|xict fiagB tones as liuscmcut or conglomeratic beds, 
Thb stows b Ipiajtied In pd» tti a deplb of about t) to}t„ * mile £. of 
Wultnadliavpur. In blocks of nil siws, but usually j to 4 (net by xa inches 
and l)y 6 to S inchc* tir dimenshwis, ntid sold at the jxt sites at 4 annas 
each, Tltuy are only locally denumdifil for enttagt: door-steps, Pecceely 
stiiukr stone oi slightly better quality is qimried to u depth of ro to 
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£3 feet (the undeiifrcninit wAteT'kvrl), rxdiEliY)^ lor SUtW iiiif!, at itii! 
' VWcf Khiiii,' i mile N. by N'KE. nl Sftilnuiilltsivpnr. 

After ^TSiting Ihif tibovtarantioaed sites, the jentmes' was. fBiitJtnjHl 
nortbwatiJl tor tbs purpose of exTHninUis WUy nilg« wliieh tnend for 
< i mills from WSVV. to ENE., comtnencio^ apprartimah-ly one miJe 
KE. of .Uodkivptrr Tliise were found to be built up of coarte, Entse- 
twilled, fbujEttioes of llie JJwirlia Ctoup, variable fimn plJice lu pluo 
And Ml deeply rtecayvd a.* to ofler no temptation to would-be loeal stnne 
<oniunu:R ‘tlw filial ttdgo liejeabouts letminalis ahruptly cjunwoid. 
at n hfight (if 56 feet above tla: «ca-Jevi*ii and the land lliervAtter 
to a deviderd ckpnsstnn trtore or Iijsa etivend by' deposits of nltuvinl 
clay for fully tniltei farther E, to the SE. earner-boundary of tlw State, 
whieli cetrudes in Eorii) o| an altuvid niea of sbunt ^Lpiare milc^ in 
eiitcnt 

Taking the nortli-wTesIwjird rnaad from the ba&e of the biiimdnry 
for I ndlr ift another comer boundary of tlw State, a BJitall Tirid^i] 
rivnli'l wai found, pmciically terniinating at this spot, ertylwl deeply 
tlmtugh it Ptie, Iresli-fiey pldatit day, crowded wirJi tlie idwlls of an 
elongated variety of Pa/i«fiw(t, and ihoreby dcnoling its freshwaUtf 
oriipTi und siutability for Use its supdrrior potters day for the- maiiufiicturo 
«f nativo eanlicowaie. 

Cootinumg ofong the lesia) cart-toad nonh-westtrard hiiggiug tbe 
State boundary ail the way, first of all NKW, for mites, tficn SW, 
lor I mUe, and aficrwaids WSW. for t mile to nnmher comer-boundary, 
the hxnii westward and ilam ^uthivaid was notial to presenr a fiat 
straw-atrewn phiin dlwislficd by sundry small und large JjregnJar patches 
ol alliirnl depraits; the roadway tlwirfore followetl sinuotiafy 
eastward over fit/nlly cuUivaied gmuiid derived firmi a substiahim of 
iJwdrka limestone inw-urds the villagB of Tita, At tulles £. by 
ENE, oi EMla, a slight eminence was observed and found in be super 
ficiatty quarried to depths of tmin 6 to li feci of n soEt, cqnocIlaK'd gmy- 
famwn stone prcsiintingr all the .leatures. already rcror«letl, o1 ■nmsoll- 
daied hluwn-sand. Ai Ihita itself, 100 v'ards ESE. ttl the village, a 
goed expofiurc of the heds fanriirig tlin high rid«*i' from XAV. to SE., 
was examined and found tu tut coustituind by falne-U'diikd strata of 
toml, fiagfiy# njibly hiifi Dwirta limestone of so varkblc a chanicter, 
AS to be comttierciallv worthless, nlthough (juilc goE>d ^jnotigh for fotnl 
use, Bitn village, ts biidt U{Jon tlu; nihldy stone ol tlih riilgv, whkii. 
olthnngh it t»es fully f mile hi land from the shorn, it wt covcdMl pretty 
deeply at places, notably on the south sidt witliin the vllhtgo, with 
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tnariiir driftIjcaring nuuromisshdls of chanks and oriwr ictcnl littoral 

PfocnitinK (o tbc due W. of Rita* Hip sand at 4 di^- 

unce of TOO >'anb IrsTm tl« sbow-Ktic were notiwcl to swwp owf wt 
ricvaiion of Ai sca‘lovipl. to form u coosidirmble ana, 

follv soo ysirxls attua, ol undulating giotind thicMy ov«fgrown by th*' 
Barbados Aloe. AIt»e vtra. wlilcli would witJw)ut doubt be capable of estend- 
ed culti\'aikHi on tbt' dime lois, wiili only a rm-re triSe of aUention. anti 
tlictebv not only bind the logcUicr but yield revenue to Ifie Shtti; by 
thti rttaUishio^t. of a native factory fur crude * Aloc-eal«*,' wJdch te 
chiefly esported riom Rjmlav to the United Kingdom and llie btrait* 

EettJeiiMint. - ■ t.„ , 

Tuming once more inland, a stnall (piairy was cxanunc^l nmni 

200 yairis w «« SS\V. ul Pilta, towardu tiic tailmg down on tlie let of the 
shfttc-iliincs. The aitlficial cseposures to tJiis pit diaclowd inm i to 8 
l«i of soft, grey*bfmvn, consoluloted. tine Wown-sand overKing trem 
8 to 10 feet of aiedinm l.> cmtv.% pebWy rtiid slidly cmigliMneraw, lardy 
compact enoimh to hold together when k-wn out ns faulUltoftblocte.tmd 
Tnsfllhadv consthiiting a portion of reard-beacli o( Sob-recent date. 

On tlw aret instant tents were sirucli at MafllavpiiT. at U a.m, iiod 
the camp was tiaiisfciTwt to the inland tmvn of Knilach. which ^ been 
rastullv T'fciicd m the lotb instant, in tmverang ilit coirntry-^ mlw- 
venrng'frtnn Balej to Gotsar and lack by way of Kadmlt TTw NNK 
cart-road nver rough and mbMy Dwwka limcstwie was follmmi dung 
its crtsceniic cotaw towards Btonder, liercby aftording an op^uint^y 
for tlMKmighly ejainining tlir Wnictunr oI tlw gTOtmd. wtsitrand to the 
ibore bottfcrland and mtwanl to the hoimchry of the Stato- 

CoofinnaiDry oadtmcfl ms taken of Uw simeture of the ndges o1 
BwJjku Unwstonc. (sTsnaWe, cancdlaiwl and compart HafisUmcs. Ire. 
(lUfflllV talse-bedi1«li, which tic t-i the SE. oi tlw roadway, wliile the plain 
,«i its wtstwanl aspect b covered by thick deposits of ircshwatenilinvtutn 
todkniedby tlir prrscoco, (especUily in a small river bed wWdi runs lo 
PiltaJ ol numt'imis sli*'lls of Hortwrirt. and a lew.vulves ol Cyfla*. 

Onward and northward, tlic slight cmintiice, roicd already, on th-i 
toth instant, as ncciming 3^ miles E, by 1£NE. «! ilita. was re<cn»H^, 
but to a nortlicrly direction, and a micoinl smail abandoiMirl 
bearincs nl wluch were noted as 2| miles N. by XNE. of ilidhavpitr,— 
was diacovtml which slicd additional light upm tlic sotieral slroctuw 
of llic unilcrlytog strata, Tl* .joinry bottom ms ^re«l by three 
vmall Uial ibc fdto™g results cijulfl be f^aildy ptfcrf 
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tiKrthOT—For an wea ot nearly 1 mfle Hi di*mcf«cr^*lw surroBnd* 

incs^ ci'Tr piHJce lo a donie shaped mimnd of coiwolwblwl blowtt-Mnil, 

X ^ tlmn 4 miles distant from the sea^wre. Tills and ^oos 
mV*-tnowit stotie attains a maxutimn tbicblcSis of iO fwl. mWIwl 'iilh 
Snmtton* abov-c hot eompoct beJpw. It was «lly ttu* poor 

Hat was soughi fat by local escayitors. and when nrarfy ex- 
hawted, Hie diggings aiPte. o( course, ahandflued TIh^ ‘"‘■I™* ^ 
ifie weH“^!wfls Imwever show, that the original ssmindunB wa* wafUid 
on to ,1 snl^tTatuin of hard, ihinly-flaggy. 

wJuch appent* to c'^wtHuto U* fotmdaiian beds of the whole of the coun- 
irvsKle bom tlw ^hotif, right «p eastwards to ll» bomdary of the Sia^. 

Tlie abovenoted Inference b amply borne out by subsequent tsti- 
,„«„>■ «5 follow :-Abn«t si ^ bj' 

gateil ridge of precisely similar stone to that foimd at flic botto^ of tM 
S feet deep wtll sbalUf. outcrops along the toadjude. a«d is locally wiled 
mmvdni Dlidi. TIk stone is hard, much caoccjliiled imd went ere 
abo\% and falsc-bediJcd, but promises to jieJd lolentWy thick find sound 
buddina blocks, H is doubtful Ijowevcr. whcthfflr Has tobly gpod mate- 
dol wiU ewrr be miltsed, because tl is not vulmUc ciioogh to imtdy 
quairyiUB and cartage e^tcept lor short disranoes. rnid is much too dith- 

cult to tooil for local UM j i ™ 

One mile SE, o! Mander tht same stone cmtcroi* as subsoil, and Uirge 
nOibly blocks of it am simply levi-red up tor biiUding purpa^; for 
alihimfih Ibe stone also lomts the foundailons of tlw town, it il^ 
oblaini superficially in a complotdy shatleredcondlliM torsofeci 

in detHb wid local buMcts do not find it worth thek wldle tn tbg dc^r. 

Prwn Manlier to KjmIicIi, stmilaT cuntEtions of rough, mbWy tutlace 
prevail till witliin about a mile of i lie last named town, which IjOTg in the 
midst of (i depression o( wKil mist formerly have been » 
tinuatiofi of tlic Great &iU Marsh, is ptaciically smtmindcil by altoTutl 

gatbered lor the Stule Geological CollecUim during the 
sojourn at Camp-Smtiori MadJiayptu are as foltown t— _ 
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Camii-SUtlon XXL-Kadacb. 


Pipat Atf>trdt^ln^ jpo yank ENK. of tkf Smait Toon. 

C ^>^'VE^^tE?s■nV snvAiEti HA a C4imp0ii|< giromid, but with little in 
its favwir for (feotog^cal ncoltiuuiaiicc work, Kflilanli was chosen sa 
a halriiip place.panly lo break too long and arduotis a joumey ainl pstlly 
lo alfbid aft opportxioiiy lot caaniiiilng the stretch of cowittjsklr ladi- 
.itkig eastwafd Irotn ilw town to the boiretlary ol the State. 

Kadach, us olt^uiy oolcd. lies in the tnidst of w alluvia] depresskw, 
whirh however cease* at about 300 yanjs on its cost side to graduatly 
rise totft a bifreft tock-plain. more or lee thfckly strewed with IraKmcnre 
<d Bwirka^liiUHtutu? atih-soi] drift. Tints pkdn extends lor over 1.000 
yacds tn the f^E., E. and SE. of lire town lo iksccnd farther eastwanl 
by a slight scarp tutu a narrew larip of cultivated v-allejMiind to rise 
us a rotk-ptiiEn nghl ttp to tire bouudnry oC tire State, The ge^o* 
alca! sirtretmt ol tliw r«ck-p|ain is well cinunitltfied by exeavatioos 
banlrriftg the diglit scarp oHudod to abows, lium which site, called 
Babodi Khdu. sdonn is extracted lot local buddiag purposes. The quany 
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culltn^, including a FiimJJ wdl-rfiati acljoinlng, shtFW a (c« fcirt of mbbly 
subsoil cJcrivwl trrim a toial ihicknesst o( about ti feet of tolerably thick 
Oo^icifH^ of a niBtly-white cdlour and compact textm^. indined to In: 
riity and decliJcdJy tUso-TjodiiiKL Tin* huFk of the material is sott enough* 
Ui^ be t^Jy totilod bnt becamts disc-hardened by ; and 

e$pccu]ty^by protoni^ sunhahiniu. Immediately underlying tJicsc 
them ciHn« *-i ^tTatum of itiUy iti fett u1 a mbbly Cirnglonterati;, 
with nitmfrroktb i^lh of slidH of miirinc loolluacs, whkh together with 
Llieir malcix have tmdetgtifie complete Te<ttkifkalioo hy fhe knhltiaiiun 
of dtsSfOlvtid Jhne frnrri above-p 

Tr may bt noted in possiogp that tin? upland drainage chaotMib, 
whirli form coftsidcrablc tt^tejnetnmes southward along the Bardo-Al^^nrh 
vale, bcttik up into aanifcfmi^ rivukts which j^ierkxlkaity discharge thenr 
waters Into tJjc muhi body ol Por1]^iktr^s Groat Salt hhir^li; iso lliai in 
tlh' event wf a very In^vy minfull season, ttu? low lying Loniis timiiud 
Kadar.li stand ui danger o( bciaa ovcrwlwJmrd by llood^. S«i‘h a. dl^ 
astiT indeed, it locally stated, neciuirml only os rccenily Scpiember 
1914, when tilt camping gmiind, tnnwn as Bralimachari''^ ^Vari and its 
temple and sacred tank were submerged to a depth of 0™ 10 tvet and 
almost utterly destroyed ; while the deserted town wus also pniriically 
left in n]iii& 

At llw* mQrntni <?f writing the entire dismet is on tlie verge of drought 
IlHTix* being tnily rme lomdl wdl at tb? bottom ul tlic tuhn^ on the taW. 
side «1 the (own^ wtieiwie a ixx^r supply of sllgiitly mudd^" but ptitable 
walcr ia available. To remedy tlib mining iiiher ^jrcsiter vvils, ou^^iii 
not to htdtlier acnslly or adifhcnll irngirLoeriiig leutA ftul that wnnid. 
qJ ronrse, enrait the Teclamatian of the Great Snlt Marsh. 

Soch ii project it IS nwdJesfiii to nole» "woiild, npoti its cumpleliifli, 
immediately mwlutioiitsc tljc Kevenue riepartmeiit ul tliu State, It 
would in^ncilve itu? irlammiiig of bm ;i Jew ciwks md minor ontkts in 
sbordands, and the cnnstrui^tlon n( a eofitroLlable system of r^ervoirs 
and canals, and haprovement ol exlsliaj; waler cinzr^ fnlfirnd Tlie ft - 
claimcLl lamb alibou^i Urgcly, sdlnifcmus, is qJicoaIv ti^h ami deeply 
soiled eantigh, to be t^ted. os soon as avaibblc, .it .1 piemiam lor murket- 
ganltai piwhice and qukk returns ; while hi^vily paying crops, &ncli iti 
iJjusc of the Sisal Hemp, would grow and dninrish on the soil juat as it b, 
[o piejKire the way for cvjvajs and cotton ^growing gimmcbi Cocoanui 
iind tiilicr fnait tne^ would naturidly be cstahlishod as a ftmtk'x ot course. 

In aatidpatkm ui a long^ wearisonM; and nugatory jpumey* tents 
were struck at Ituiach at j a.ai. on the 34th JnEtant, with a vkiv 10 
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rxaniining untt^'h'EFsed airas of lOuiadi And £■ of thn Great 

Marsh as far as- the liiJlage «l >ritrflji, CortsJik<T&ti!ti djlh*;uUy was 
experienml trpiKi (wariny tlw pfOfNisea tkslinaUon, by reason of tlie 
nimuTTous unpassabk iliuugh <ln' walercotuses, svlUcb rtaiilered Ire<iuonl 
dctouis pnpMiati''e, Tin; fiot serious obsterlr lo bt'. s-ncountciml. 
bin not wpabSe o( being iwftonn?. sa.v presentifd by tli* liv-wr Bhdiiar. 
aboui tl mifes ISE. by SE nf the town oJ Kiid Tlie stroiim was 
tul' tii salty-watcT, and although thtrc was a fenylwat avaHjable at 
** Knadli-kanTar/* as jt is calkd, it wouTd liavt taken «p tnore fimi* 
than eould liavc been spareil n> wlaj advantagn thcrcot. so os to reach 
ifttTdk Ulora the dew of the d:iy. It wss also notkml tJiai the women 
of Bli.^d wi're busy cm tfw river terrace liisfijug pits from wliicli to scoop 
«it water lor domestk wuiits ■—such water. ol course. Iciog fairly wtil 
freed tnsm liracluditiesv by a process of natural filtration. 

It was thervlttre detmcil litK^ssary lo lalte tiw IL fart-track to Jainto 
and tlitn NNE to Chalravrao, both in jimilji^dli lerrilory. and to tlim- 
.afiei cross the funl id the BhAdat westward into I'tirhinilor Stale, liy 
esdeedingiy iQUifh and circuitous hy-ways, to eveninoJly rtiich Mitrsila;'— 
wlikb is sitiuiled only one mife distant from the boimdary. tki amriog 
at ilitrila, no sudabje spot for a caropinc: ground could bo ioiimj, and 
tbif womm of tlie riUttgs w«m: seen troopuiy With head-poised wainr- 
tieseb to thii notgltbrnn'lng f*tlhi^ ol tirloilar, Jlcnce il was lesofv^ 
IW plicli tltt! ejunp at the last-ruiined place ; and nigiit had lairfy set in 
Ivlore ttmli could he goi wady for occupatioa. 

Shortly aJior leaving i}«* stone^btrewed phtin (o the N. of Kadafk 
the gruiind gradually n^umed a tJMirouglily aJIutit) dTarattef, a$ far 
os the cyo could wacli on either side of tint SN\V. roadway. Mot a 
vestlifi! of stone could he discovered outcropping thmigh the abuviJil 
deep-grey ticpcisits, X., S., E. or W.; I>ut ft may be (rresiinnd that three 
dL‘[K»its ilbecUy overtle hetfc uf il* Dwirfci Group ol arenarweons 
litnesionc. TJ« towns and villat?^ ;—Caret, Bhiil. SDtrAla and Btlwlnr 
are, one and all. briflt u[Hin tiiounds uf alluvfmn, whkb. suflering pitifully 
at present ffotn uii truuiHjetcnt water-Mijridy, we. iliiring tire raoasoous 
fitcral Iy deluged almost beyond eiidiimnci-i^or, if was didteU, at 
Detrxljr. as a ‘ case-in-poini,’ tlut the inhabitiiiu, ^ annually Iwld 
prisoners in tbeir horoes for a mrinth or s* by tlw endrcling flootlv ol 
water 1 The exceedingly iwor ' haul ‘ of ouiy « conplv of hpKiinnns 
for tire State Geological Collcctiiin woi! cooiSJijtUitiJly s«:urt>d during tlw 
slay at Camp-Statimi Kadach ui> ionows:— 
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Camp-StatloD XXU -IModnr. 

By itjitf of Tiiao, ioa yatdi E. if At 

Tri<ni»AKi)AB's GtlEAT &ALT Maihh OH Wabte,— which if aiinual(y 
-t ftomkd ilurinK tin; SW. mongooas by tin* tnfliix of se&-wuter Iro*a 
the open ocean on iJ)*? west.mingliag vriUi Ihp fwslisurplus dwtiimgeoI ibe 
uptaiids ftt the nurth and from ilte cast—is proiccted an the slwcts td 'The 
Indian Atlas ‘ ol the Great Trigonocmjtrirtl Survey. liki: a gigantle 
txiluji from tlw jxtgw of a tcxt4Kiot oJ with Its nuclei aJid 

vacuoles represented by stony eminencef. and its pseudopodia caienduig 
in all directions, but principally branciiing south-east wardly. 

During the dry season. t)ie Imitom of tins vast pood is tcvealeil 
Ut form oi an extciuive barrcD plain, more or less deeply covered by 
dopmits (d saliniferoiis, but otherwise, richly lertilo tlark-grcy alluvium, 
which, without its Immching diverticula, may be roughly eslinut^ 
to occupy an area of more than 8o srpiaiv miles. Tliere if lilutwise 
evidence to show, that nearly the whole of tin: State territory to the 
fionth-eiLst Ol the Great Salt Marah must laive btttn hKluded wUhin 
Us iur-reaching litnite, and this siatcmtair can perhaps, be iiowJiere 
better «>?o-ni pHfi«l than by an examinutioo oi the rounityBide sub- 
centralbed around uniJ about the village cd fhdodar. 

Althiwgh not so rich as ' regur' or dccav-ed volcuik matffriaJ, 
the deeply deposited alluvium, mtumlly redoinjcd daring the past 
few centtuim, by reason a( tire gru^luul elevation ol the land, »a yet 
fertile enough to ywiJtl large and prutitable empa *dcotttiti, cereals, market* 
garden prwluce and (odder lor cattle; Iwi ties agrrciilriirfat s heavily 
handicapped during the fcw mcmtlis preceding the raim by a wuiiful 
lack ol water j while duruig the rains, he gets * too mluch of a good tlutig. 
At Ddodar and for maoy miles aroimd. then: are oo -wEll^urits jsimply 
becatisr. by digging liuouph tiiu alluvial deposits to tlw towur tnukr- 
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trouiiil vrRlcr'k'vfet at ts or thctt^aboulA, liin)ckish« if not quite nlty, 
Hater i» invariably tnet with. Tlu' viltaRBiH arc theipfOTF Mtirrly 
•lurpendeTlt n|>iit tlieh- (fiir [wtabJr walei) wltkh, ns tlnf tlftys (p> by, 

bcccHDr cicsktatei! When llmt happens,—ra at tin? firefcnt 
all tliftt cue be done, is to die; dovvn to a ItotCtcd dciitli ol not more 
than lO feoi, to catch tlw rcmiuiof Oi llie fust itiihiiding surface valer 
boioi« it pefcolutcs 10 salimlDrotis depths. At the bottom of the Dtiloder 
fitfity. tlUfK art; at present Italf-Andofim «ma11 pifs, cacli about to feel 
d«p, with puiinlhs ol Irotti tw^o to Uitw (cut of (resh hut muddy vijilf.r 
in them. Tl»e« |nts are thrtpnitcd from ilawii till dusk by a successliw 
i>f RTid children, wJm ciimt? from near and fur to fill tlieir drinldni 

nater vessels : anti, as most ot them quaff tfic dirty water withoiit filwt' 
atbin !»T fwn allowinf; the ini|mrities to seltSr doMm. so as (o draw oif 
the purified supeniaiaiit liquor, it is stated that nnoch preveniablc 
ihsea.'ie lionHns rife dunnq the dopf-ilAys, 

An exambintion ot tl»e tehrcdepteiis ,oa typli.-aif«! tfu! «mtEtv cfluniry- 
stifo. ahowetl an allitrinm of marly dark-BKy day, crowded with the slioIJs 
o1 cstiiurioe aiul mmine molluscs :— Ostrta, Cdrdiitiw. rWfiW. Cerilhium ; 
added 10 which are local freshwater lorms,— Paludin^ and Cjwhrr, 
and n land ot so. These deposits indubjiabty show that they must 
once, pfoliably within historic limes, havw been formed by the ai!en4ry 
of the then far iwur extensive Silt Mureli, nod iluii like the sediments 
■>( th* latter, tlity test upon a sulistratuni of Dwirla ftmestonw. Sam¬ 
ples of the deep la\w of simlxilcrrl mud forming tlte bwl ol tlx! Ifimll 
VokaU, [branching off from the Bhddat River, .illd which diichMKcs 
into the Great Salt SlafshK were coltccied lor future detailed exaepinatton 
til ll» TalKiratOrVt and provisioiiJUly (oimd to he composed ol very finely 
dlvkh^ matter, slmwiiiR no trace of oq^nks remains, and closely cracked 
into anfpdar, indnmted fiagmccts by prolonged siinbaking. 

I-'rorn iJclodar as a centre, the westward quadrant oj cmmtTytilde, 
for a radlf« of nearly six miles, is tisivcp>ed bj' no less titan lialf-a-dcrajo 
hranebing and sub-puralld rivers with the wide chatine] ol iho perennial 
HUitdar to tiie South, and the cxpaniJitd, shallow mouth ol the Jfinsar 
,it tfte north ; thereby constituting an extensive ripomn delta 0 |M:iiiwg 
out into tin; f'lreat &Ji Marsli. fii llie 2flith itfitant, tlw hlffliway^ 
: 0 Kt by-w.ivy of ihb exten^ve area were rapidly covtnsd. frequently 
over poihlrs* land, to avoid *kcp ditr bw and stieani Itedv, and it wa.'i 
obscTv*’J that ihc whole ol the ground consisted of deep dcpolt'iXof 
principnlly bwibwaicr nfluvitim, very largely midcr preporutiuii iur 
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ailliralta. Tte l»c»l lta> wrf is -• s^. ™« 

u« a™* Mtsilk ; l«s tint sOTiiioati™ an.l B«w«i la ll« 

fertile soli is wry rapid, iio that tIk staple jmHlacc td cotton and cereals 
amplv repays lor risks Out soinetimB bccotne 

Pleatiful and conttnuo'ts supplies of wafer for imfiationm Ous 
tort fji Slate, it is ndmiltcd. wmild speedily ti^sfora the lifeal 
Z.V. of (ana into lamsfeads. ;u,d H i. therefore 

that by tbf consiructimi of a of slrong dams across plates ot 
3™ tm the principaJ walettaunes. unci Picked cli^nels 01 micremn^ 
between the feer^*oks time constituit^ at dilfcrcni feveb. 
so ns to provide lor adetpiafe ciTCulatiini and prevwiliou of stsypialion. 
tlH‘ stitpJm mumoon freshwafer could t>e conserved mni contrell^ m 
such a way. as tt» efti'ctBaHy pat an end 10 dbastjMUs periodir floods 
and tunt tk* water-supply thus acquireil to good and TKontaWe aecoiint 
This would indeed be a first sfep lowariis the complete and speedy 
icclamaiitBi of liUid already bjing very gnidnally restored by the ai^cy 
ol oatuial clc^'^llMi. 

On tk- sTtb irstani, tcnis were struck at h-30 a m. and the camp 

was transicmdiotk: town o) Kandotna, wlikhU willlJcreiiKmbetcd.was 

fonticTlv.-for a couple of days at thi! end of J»ly. igts.^nmdc a c entre 
of obreVvntion. Netdless to note, the firoimd covcrctl liad not been 
trawrsed before, and aJihoiitfh nattiiitg ol importance was antietpated, 
Ihc criS3■cIO»^:ount^y course lakeo, was adopted for tk purpose of 
fixiuB the gcolu^af bcrtiinlaries oJ tk ouiCTOppiog and tbeir noderlynig 
slrala as aficurafely as possfljfc. 

From Dclodar to Enb. ik ground was found to be deeply ailu^ul, 
and cteamnably resting upon the fs»i vanishing bed? of DwArka lime¬ 
stone ; hut on reaching Prtdurdi 1 J miles farklwr . the alltiviuin ot 
tiw Cre.tl Salt Marsh on ihe westward skk ol tk' village was nbscfve 
to k blown by the prevailing winds 111 fonn of a vvry fine, alituivl im- 
pnlpable sand oJ a datk-brown colour, into a kind of inland dune, and 
anwled in 1 succeskm of dowly-wt mounds, like wA«t 
bw tufts of hardy grass struggling fw a ban* existence. 

About i! inll^s WSW of Pidaidt Uw krge and iniponatil nver 
Mtiitsar. shallowed down nonsideaWy and emhanlwd by only frooi 3 
to j feet of alluvlain, widens uul into n, channel of nearly a-nuaricr ol 
mdf to breadth before dneharging into tlw Great Sail 
offers tlierebv a substantial nuclens, lor the construct tun, hy damming, 
of \ \wy extensive fnshwatei reservoir, which could Iw maititaini^ a* 
such b)' dfcpening, rip-ni]iping and finally by stone and ocimni lining 
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to the enormous ffiwb of pure moutitain water hroa^hi down 

and annually allowed to go to wasie. To mintiiiHe losses ty evapo* 
ration and peiwtation the stone and cement liulugul the lower portions 
oi the reservoir ought to snlBce : but in order to prevent pntrcfautlon 
as tlw season advances, tlie consers'ed water oughts of cimrse. t« J>f; 
lt(fpr (ueratcid by tirculatioti- Thfe om best be done at the iiulsct by 
rneaitB of a few effiuent Iwked catuds ircide to fiow into sinftlter reservoirs 
lomjr levels; bui the finii* would cvontually come, fwlicn meara 
urcrue ilinjugh vastly tmprijr\'d irrigntion^ for tht installatlMi of an 
adequate pumping-station, with nimifurotions to the reinotrst parfi 
ol the State 

At Pddardl itself tir alluWiim immediately west of the villaHe. 
iir no lonpT underUild b>' Dwirfca lirrastoucs. hot rests directly upon 
reitclt tkcajwd bedded-Uvas of the Duceau Trap Period. This b dearly 
shown by a wdl-alwit at tlw bottom uf the fafii'j on the W. side of the 
village, which at a depth of lo feel yis'lds, at lucsent. a poor supply oi 
bmckisli water, ooung out from beds of much decomposed, wolitifetous, 

^ .-unygdaloidal lava. The li, swie of Pddatdi village orsutnes quite a 
* tjjfiiniiitcliarBjCter ; as ilje highly ilecompased beddeddavua are expoiiprl 
at tlie soiiacff and probably reach down to the abysmal depths of some 
ItunilmU of («l. 

Progressing X, by NJnS.. tin; surface oi 11m; gmmd nuiirUatn^ its 
vnlcttnic clKuacier up to f&irila am] thentc eastward for about 2 mile 
to Ihc boundary ol tire Stale. Towards Uit- SW. siths of tire village 
there, are diitp dep‘»iu. oi <ktri(dl mutwr closely slmllBr u> Ihossj ol I he 
Great Salt Marsh alluvium ; while tin- two big wells at the bottom of 
its adjomtng /fllfU’ jdcld sucli hrochisb aitd jtartuilly stagnant wateri 
til lire present time, from depths of 15 to ae. feet, tltat tire inliabttautv 
are ohligwl to dig small idts Into tire ikirital soil (o wlvfe a nreagrtt supply 
oi muddy waior of questionable wljolesonwncss lur dmnestk neetb. 

From Kerdla, the brond acres of fertile volcanic soil stretching to 
BdptHlw WSW„ were neat i-arefully examined, fortiroaidy by tire lidp 
ol 0 few newly sunk wx^ll-sltails. nnd lire gruund was thereby shown to 
tie couiposcd ol deeply decayed bcddcddawis. n curioiraly altered pur* 
plifli raricty of which, from lire canipaet rone, wascollected at a depth 
o( 12 feet from the surface, wliere tlw rock comincnces to disintegmie 
Into rtihbjy subsoil Wtnsiwaid ol Bipodw, os already noted the (pound 
graduidly gets covered by alluvium. 

Eastward ol Uipodar, fox a distance of a trifle oitr 3 i lailcs, to lha 
botutdary oid-sitcol Asjjtwadar, the suriocc of the land beconus gradually 
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mo«‘ pUinly, votcaoic by reason of tU increasinf! ffeshnew ol tbc- 
ftKptJ^iil beds of lava ■ but, on tbc noftb-eftsttni ttack towaixla Kandom^ 
»vire signe, oJ ibe ntar pi'eacncc of milkilitt: depositaaic to be seCT in t«* 
ewT incre^g "I bestrew tbe ground in ei^ 

d||«clio$i ; MBttl tfiF dtpjsits tbcinsclvcs rajcnet tlje sorfacc in tlifck beds 
13 dbViq^]y Iwn’inated stone upon wbkti the largo dstnci-town is b«iU. 

Specimens secured for Ibr Stitlc Geological ColtecUon ln>m Cmnp- 
StBtkin Delodai nre as foltowvr—_ 
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Camp-StatlOD XXIIL-Kandorna. 


/JistrjfJ S\ Outskirts of if>e Town. 

nrtTtt Tna EJoCEPnoKof the snuU air* of coumrysjdc sutiounding 
W tho mute NNW, by KW from Kaudoma to tlw vills^ of .\niiai. 
tbc wlioJfi of the Stale lands in tlie wsigbbiUtfbwKl ol ibis Station of obser* 
vabon fiavc now been fully examinWl and reportedui>an. It being dose 
upon iLtwiil of the month how^ever, U was deeWrti to make tbeUteWet 
Bungalow at Knndomaa temporary halting pfaee rathe j t liana cento lor 
• ohwrvution, with tl«: Lw».foid obiect ol sending the rlwk tw lieadquaricrs 
lor llK purpose ol ailjasting mwilhly accounts, and ol afluttltug tJm 
writer nn upportnnity tor pjeemg toccther the evidence tpuhened con* 
ceming the geolofical itfoctute ol the entire coailal borderland ol the 
State fte publication as a " Third Quarterly Report,*’ wliich would 
otijwW lack comptuteiiess. The work of tire ''Tiilrd Quarterly Repori" 
now beiiig ftcti vdy compiled will he cuntinned rluring t\w alaeacc ol the 
clerk UDtH hi® retuni lt> Kandoma on the jtd May, rgi6, when the 
camp will be removed to Kb^mboln In the Barda Group ol lulls. 
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EOLOGICAL oBSEMVATtoxs ill the rmnurilmte pdghbourbcMxl nt 



yy Kajidoni& having betn r.ompletetl upon a lormer occasion ftowiinta 
the GiflSc of 1915), It otUy remiiiDcd to <iovicT some af tlie same 

gmiind for the purpose of sectiringi it posstble-. teller spcciiM^iis of tte 
ctmii]B4.-i Slone ol Dliiinak Dhiir, anil lo lake 4 few phoifigstipltf on 
the blinks of the Rivrr Minsar, whicti te/c cxhitnlft the fnJse-tediktl 
miltotilo bast* rating irpoo an earthy crnigioineralt fti!l of fragment? ol 
liiack sicme. This work wsis done on the 27th Apn 3 „ 

At ite end of ibe month the elerk o| the DiJiiartmcnt was sent ta 
lieadqtuTters for the purfKKe ot adjiistkig ihc monthly acuonnts, and 
4 few f«e dayfi w^rc thus secur'd to the writer and foEy otillsed io tluit 
quiet well-kept Di&trkt Bungalow, at Kajid<?fiia, for the compUntiw 
of hbHiinl t^artrrly Report duty involving much time and btetu 
111 piflciog toEBther the evkknee, jieil gatterwl in its entirety on Uh- 
upmlf^kal strut: tnnr o( the coastal brrrdortand ^if the Stale, 

Oo the 5th !May^ the camp was transfemed, io the hieeay hpights 
of Kh^mExiia on the ^ooth-eastem thinks oj ite B^nla Hilb» whidi b 
best appreoched iilong ite vale of tte DhungawTi Vbtqala. a tiibuiary^ 
to the Rim Minsar. The [oumey theucc was^ taken across hUberto 
iintnvmed ground fmm Kauiloma to tlie small village of Aniiili; but 
nothhig of any cotiftcqiwiiCF eould be tceorded $avc that the s-urioco 
of the limiJ grfw rough and rutty fnrm the |aracncc of cnarw miltnlite^ 
bose teds resting upon c^ntcrctioriary and tnrtgfomeralk lay cm, overtj'ing 
iJk? beddcd-lavas of the Ikccan-trap Period, These ml[ir>h!t beds 
occasiomilty nse into low, naimw ridees, which obstnict tbestniglit 
courses of the coiiniry nart-trocks, niimbly nt ateut rj miJis NKW* 
by of Kandurna, f mile fmJ*tr and afaoui t mile SE. of AniiilL 
rroui Aniiili to Bordt tile funoerty tmvenseil cart-fOad was roDuwed 
fk- NAV past the divarkattug uastem spots of CcK^alijaDhllr, and ttefooilur 
VVKW« along tUv 5 , bank of tteDhdngawa Vbkala wlikh sweejs aimuid 
Ite S. aiiil W^etirlscxf ilie vUlagir of Bonli, wteie it h fspoiuied by tte 
Railway-britlgc. 

New grouml remained to te invK$ti^ted tetween Baidi and fOuhu 
ImIc t and* lo ihal end. tte cresecotk: NW. by WKW. route was ehoMm;- 
mamly over Tougli, mlidp stony ground lunu^ hy the trtmraled col limits 
u( coarse, tough (rranophyte* whkli every here and tliws eincrga in the 
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form o( moiuifU nl liuge bouldcfs and isolated pTIIJus lhax hav* best 
withstood Itir ni\-ai!?B of ivae. It was therefore with some djflkuUy. 
in the absence d ptoapfctin^ a]it>liane<s, that only tolerably fresh 
samples, safficient to indicatt tl>e ptecist; clinno-tcrs of tlie stones, could 
be secured by dint ot pereeverance wLtli and trinuniag hanwaere; 

amt for iiie« and similar situations thnmijhom tlw Batda Group, it 
tnay be mittil tliat nothing short ol diamwid tlrilling and blasting can 
po«ibly avail, U perfectly Ireb aiid sonjid.samples, i.e.,—sunples that 
are not dnayed by atmospljcrit agents or altered by mofsoon cotidittoos 
and aiiabakingi^-ftte uTui led. 

Simpka oi a li^it pev-btown. coareely-iexliured but very tough 
and strong gronopliyie, wvtic gatljercd Ironi an eminence ol houldore 
and pillare. preiTtiding 1)«ldly from tlic surface of tlio groimd. about 
i] miles NW. o{ Boidl as a site suitable for quarrying opcmlfona, within 
nsa-winablt distanre tom tlie Railwaydine. The stone at ttw surface 
dthougii wcitlieicd and foil ol miaretliic spaces and prwhmis of ;dtri' 
alkni and dectnn position, has been sunliakcd to a liigh degree of bttttliifts 
and e yet tougii enough to be broJam into an angular shingle of gauges 
*aitabl/for hi&h^Iv toid-mitallinB. Ky biasung. it is niom than 
pmbahic, that mi iiiitnsdy tough, grey gronophyre, Ln blocks of wry 
\xnsP ftibptcd for building tlic \Av.ti of bridges and for dock and 
Imrbour ronstmetion could readily extracted. 

At tlw present rnomeut. the site in ihb. and llw neighbourhood 
nl Eofdi, ofTiu fiixid opponiiuilMs for the Introduction and demlopmisnl 
of a particularly (urge and viuicil serra oi reassiTv sttmes of the grano- 
phyn and kindred tyiies but cartage conveyance, even as far as to 
Rdn^witfi Station, would he prohibitory. As a case in point, it may be 
noted, ilut a particular samipio of finely-textured, llght-gmy itranophyre 
from Cocachia DhUr near ffordi was specially (hatred lor road metsd 
by tile ChkbEngiittcr of Karedii Municipality, who oflfired Rs. 5 per 
ton for pnrlially betoken Ixuihkrs, I, o. b, at Kiimctu. U was found, 
that altlKKigli |na££li^>,' sKuui from tliv vlcinHy of Rinitwdo Station 
could 1* profilaWy quarried, ctitrsUncd and stiippid to Kcuiichi at ihc 
pna- ofitrcd, tbe e««* for cartage Ireiu Cocacliia Pluir to liiufowilo 
Smtfon would bring hare expenses itji to a triik more than Ks. yper 
ton tlw constinnwru couid not ttwivfinv be sent. 

As nmny oilier favourable quarry-Aites exist in the Inunediatc 
ncjghbourluxKl of tkirdi, ou tlw N. aiile of which the Railway-Unv pusses_ 
it E ticre sug^ted titai a loading platfonn. if nut a permanent Ration, 
dnndd be opened wittioul delay at tlw village. 
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Piwsing noTtbwanI for about J mile, a cuupilr of bills rH* pnanincntly 
fiom tht Hpfaod pEabi, approximately i mile N?^^V, oi Bordi, tlic higbest 
oJ MrlUch is 435 l«t above, the sea*tevd. These cJeTarjotis, as parts 
of an ciutlyiiig iid| 7 ; mtining nonJiv^ird sJtmg the boundary of the StatOj 
anti locally known as Jaderta Dhir, am eorapoied of a coarsely lexTureil 
while granopiiyre, which wquim a rusty colour by exposure, and is 
inteflwiy tough and difficult'to htcak. TJie surface ston* liowcTOr 
IS liecpty decayed, but tli«e can be no doiibt, that larea supplies of big 
blocks rtf sound material could be readily secured by excavatioiw on the 
hilbUte slopes. I'aiiber West ward] in the direction of Kliitnbola, tlia 
same atone, much decayed and full oi aJteTation products, has been 
desultotily dug out of itie grh™'! 1 decomposed as in 

become comparatively soft and easily toottrd has b»>ii used for making 
small bridges and in embanking a waterway leading towards the 
village of Kliimbala, 

A tedious up-hill drive, past new and old IduUnhala, aloog tite 
biisf o( the great dam of the Khiiinhiila Talav. and thence by a ciFctiUiMts 
eart-tiack. |vd to the State Bungalow, whkh was ickcled as a centre 
for observations. Tlw specimens collected were duly trimmed, packed 
and registered as follows _ 
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Camp-Station XXTV, -Kbsmbala- 


St^ie SumNiit qf Dhoti DMr. 

P EHciiEn ox A E-LATFonx at the iUiranit of a modcratdy hfeb hill 
called Dhori Blwr, about haU-a-mlle south of tlie preaent village 
of Khiniltala, the hijou Stare Bungalow, dthough built almost to 
(hn points of the compass, is shcUcrcd on ihe cast by the slightly 
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bjghcr hill Cliaearo Dli^, 557 frel above daHiBi; and on the SW. by 
the faogeoE heights itretclilng HJwards Raiulwio Xcvcnlteless, as tlie 
ycTvada and small portlco^fiontage lates W.. r«s»™>iWy for ibc sate 
oftbe wklcsl VKVf of tte (aiao amyl its MiipJiiiteatce ot M\s. it catches 
the direct rays of aftemooti siinliithi and iu*arlv llw lull lore*! of tlic 
prevallihg SW, wind* 

During tl«y raoiuh ol May, and fnisHmably throngtent the tlry 
season. il» bottoui of iJie broad hilM«>uiid vallcj’, presents an arid area 
of ttindUKiral trianffidar f»nn, with sides of abowl 11 miJis in tcflgtli. 
Till' apev of thlv space points Uwnrd the State Ihmgalow and its consort 
hillock callwl fiadhi!! Uliar. some 6 or 7 humlrtxl yards to fte SW., 
and tins been cliwicd by n higii eartit’and-slooc thun. to form a gfcal 
te^voir for the monsoon surface tlmtiwgo. (mown os tte Khutiikda 
Talav, 

Khsmbftla Talav h at present praftkally dty. save lor a <o«pk ol 
faif fy deep paiciics of water at either end o! tlie high emhanktocni 1 
atid into these pools there run tiie clnrmelB of two STPKims, tl«: smaller 
of which ciliwl the Vusara Vokala, iccfttvts llii‘ tfnuoagn ot itw liill' 
slopes on the S. and SW. sidi* of the vulk-y; white ilw much larger 
vralcTCtnttse col)f€ 1 ^ tlw raJnfaU oJ tlw nimieis on the K. sidr of the 
talax', and, as Vljfaria Jhar has ilf some* in llic heart of tlie hills, along 
the vtUc ol Sdhvijda N*« and beyontl, for ftilly three mfles MW. of its 
aaiiience into the itiiav. Aioog tte nnrilH;rti i»rtiiHi of the fatte Jitid 
pir-rdoig beneath the high embankment, tlie stream, now known aa tlw 
Vijbuia Vokaia. wends its way north-eastwaril thimtgfi a krtile highland 
dale to add Us waters (loiially called the Tliarenia Votela) 10 tire gmaler 
clwanul of the Hlcsliwuri Vokahi, 500 wttb or so E. by ENE. of tfie 
pk^lilTTMltio village oi Asiapixt, w'hki stands by the cool Umks ot the 
tBttally perennial riviTsidie, i-f niile? W, of Ibe boundary ol ilic State, 

Tlusc geogtaplifcal deiaik have liere teeu culored with a vkw to 
tin? pi'ojjef appreciatirei of tlH'* somewhat Intrkale slrnclnto of the 
counuryaide ;■—eliarriing anrl tmidnrtivc enotigh aliutg its well-watered 
rocky slopes, Imt barren to the point oi dcs<4alion al the summits and 
plaloau! of its su.b<cntraUy situated groups of high fiilla, wlarre Uif 
venation ai this season b represented by diy Brasses and stimtiKl 
growilts of the Rin tree. jWnwMsoJte A«jr*r»rffn, and a few dumps of tte 
Male bomiioo, DtudraeaiBttMs striciHS. In some of the valley's, liowevct, 
where a deep soil of fd&itk suiid is developed, mnny excellent Ireiil trees 

tlirive;_notably Ihc Maheo, Mjn^/cra indittt : ll» sweet Karanndd. 

Cfln«4 CnwnJuj and lire Jungle Jimbu, Eui^tVi hiHKohifti. 
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At dawn oi day, accompanied by four viUajjcis from Khimtuda 
an cxcutsion nn font wa% lakwi owe Uai hm. Sunday tlic 7^ ioaJant, 
lor thu pmpos^ i>J twowlinp tin: pjdOgiral strtictnre of the ceatiuUy 
stluaicd fleTOtioos in the \\\ NW., and N. of Khnmhib. 

Descending (nrni the Butiyid™- to the dry Iwttom ol the 
near by the iwt ot the high eitibaiikmifnt, the deep pool of water tticre 
siiufticd was found to be qtiile (freen with tlw »wsi»or« of freshwaisr 
Ate>s ; wJrile numcr'ins biids wvne otserved feeding on the fish and 
UTitct-wecrls; ctnispicnoos ami^ng wEiicli were large assemblies of the 

pjiiniMl Slorli, J^ettrftnatBhtfns Ifimocephitlitt; ntaiiy large ^maU 

Egrets, UtrGdiAi inUrmedia and W. Eflrstfflo, some still retauims tJwir 
dorsal pUrnies ; a few Uttle ConnoRiiits. Phdatrotarax itfwonem. tlw 
diahflv tank n«b oj which is sometimes eaten : and ft wild duck or (WO 
(rtnong which the ShowUcr, Spatula dypeaia. was identified. 

Trw lactKtiine dcfw^il-i- sddopa met with bi the [iTeVCtically 
Ukelrss Pro^’inre ot Kathbiwilr ; birt tlw KluimlKiIji Talav, notwitb- 
sranding. ftmiisbes inleiubly ij-jAal wunplts, «I siih-rcccnt and Recent 
sedimentary aocimmlation, that at* worthy of more Uian n 
ootico- The bottom ot tlw dry tdav exliiWlv A t/iin lawr of dcHi^ 
felsilic sand, derived directly fnim the disintesration of tlie rocks of Ok 
mnuntain-massive ; and this sand b oowded with myriads of ihe 
tunrled shells of PofauiiJn many flf which bear traces of a thlclt perkis- 


Stindry ^midl well-shafts, as wtH qs (he 15 to tS feet W, tcarp of the 
ViHarift Vobala,—hard by wliert the momitairunll enter the fttfm-.— 
dbetose the tiatute ot tJw underlying lacustrine d&pteits: wliicb have 
accumulated to the maximum tfeplli of about 15 feet, and anr comiwscd 
of altcmatins taycra nf spobg? and ahaly gruy-c<dourcd, sandy and 
marly-clays, bearing the remains of tlie small-tntshwater shells not 
above. Simples ol these deposits vfiew secured for (tituio bbonitory 

exammatiun. , ,i„ ^ 

One mile to thr w«i uf the lahtf cmbankmctH. where the fiur^ 

of tlie Gelanser Dltir forms thf mountain atmam-bed of the Vijiarm Jl«r 
tlw rapidly rising uplands, In a succfsaicm of motmds and rid^, las 
been made tlie dw-Hling idfioi! of • band ol sbcplierds whose cirenUr 
atone huts with graM-thamhcd cnnicd rwifc Iflud a curitnaly picturesque 
aswet to the scene, with its bold background of lofty liiUs, Tlitt pcniia* 
oent shcphotd's camp is known by ila name of Khdra Viri Nes ; and 
it b commonly believed that tlw great west icar of Gelansei DMr which 
towfrt above, was tlic work ol tiic “ Cod of the lightning and thunder, 
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a kinJ ol Hinchi whoswnt his ftery darts to riw the hill ^sxmdfr 

Bri tliat as ii: may, the Imvlhig eliffe ol tho scar ofi tlic T^ijstem ■side of 
ihc; moimtain-pasSf ailords a Ycty fine ilJustraijons of columnar jointing 
iin n larf^ stale ; tlic totlf itself beiii|; compoeed of an eJcceeditiEly tough 
tejtliirr of tilt? gnmophyric type* Tlic pathway oa the eastern side of 
tiw gof^ is steep and ri|teii narrow^ but yei sufFLeknt to alTooi a iooijhcitd 
iax camels and ptk^poiUes \mi, follovviiii; tlie course of tlio $rrca«i 
a wkb ^TsUoy ere l<ntg is reached at another shepherd's camp-\ilhi);;e 
cflUt^d l^hvirda N«, wltne a smaD State Buti^ow, very poorly lumi- 
sJictl and State Poiicc-quartcrs have Ijeen catabl^lied. 

Silhvirtla Xcs Iks approsimatelj: miles NW^ by WXW. from 

Kltiha Vird w 4 i(s icaitercd. huts lue dtslered arotmd ihe vMley ot 
iltc Vijfam JMr on tidgps above th*^ reach of tlie swollen st ream during 
ihe rainy reason. Thse rittga, and intlwi tiic slopes and stunmtts oE tlte 
numennis bilk aTxnmcl and abuut, art compo^ of txeeedbigly tough 
and litrong grey gtanopliyre^ nf medlitm to coarse teictUTts ; but per- 
fccily Jresh specimens aie difficult to get, on nccuunt of the prolonged 
weathering tu svldcii tJte surfftCe stone and detacliod boulders thtrciroin 
lias been subjected. Sotnr of tile Imge verticiii ecitumns cxlubit fiphufoidal 
shrinkages cm a gigantic scale; and wficu^ after ages of esposurCp the 
splK-Toidii becorne deuciied and fall out, large drciilar chambers are 
left patent in the skies of the edumns. S|iherokla! slirmkages. bowisvi*r, 
«ro not so frequent in these centralbed coarsely gmined tucks, as in 
the spurs and outhars nf the gronj> ot hilb. Occasionally» dyke-tike 
simcturt-s may be observed trAVcisin^ the main massivie, and arc am- 
spkuous by jvason oj tlair dusely tmnsvej^ jenats, which giii'e 
rise to a coaive kind ol cleavage. 

From S^hviixU Ses a geneml survey of the surroundings disclosed 
tjje fad tlia( !lie assemblage; o{ hais wJikh fomi the core ol tlte grunp. 
nfirr but «:aiit variety ciilicr in thir icxtutc or the mineral compositioD 
Ilf its roeks„ which may lljerefore be dUii^l together us meddimi to 
coofsergrainefl gmujophyres. These rocks constitute the main ntas&es 
NNW,. for a couple of miles past the old sites ol VijEarij;i Ncs and Thoii* 
Virda Kes nght up to Khciriar Kes at tlic boimdary ol the State: and 
also stretch westwani to Malak-mi-\V*o, and the summit of SaJi-mt-Bmi* 
} mile farther NNW^ wlueh rises to tise height ol 1 h 13S lecl above ttie 
Jev^ of the SCO. The fct summit ol Molak Dtmgar^ 1 ftdi« SS^\, o£ 
Suli-nHi^Psini, muii likewise b? indtulrd in ilh* category ; alihnwgii 
w£3ktwnrd spurs, which were formcriy examined' ivshihit variations 
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wlricfi WfiTt! linty obaerv^ and twmM —many af tiwm being of dis- 
lincT vdtn^, and mi:*, by CkKthma, ii?viealing the rarr 

stmcCtLie knuwr to pdrographiiTs as orbicular. 

To avoid covering ground fllnsuly just travui^, the r^timi 
}niiii]ey from tlie confets of the State around Suthvbdn was tnadfl 
along cragjjj' by-patbs over tho. hills to tJie NE., in the direction of 
Qulmodfa Nes, and alter crossiDg a smiill i^leau snmJuncUfd by tins 
summits of hllLs m this ^ulKuntxa] rrgiou of the BanJn Group, a SE. 
ttack was Mleiwnrl. loailing to the W side of HAtbta DhAfi—so called 
on account of tlie fancktl n^mblance lo an elepkant; i^ichanf, Iruui 
whence an easy descent wus made lt> the Isy tJwj skle <d the bolalcd 
ennkat hill culled Gadh^ Dhor, aurl tbencs along llte top o1 ibe liigb 
rimbonkment to Dhoo Dhdr Bungalow, 

On the momijig ol the 9th uistant^ the tents having been grev^ms^y 
sent 10 Asidpdt. the joumey thcucc was taken atootig a rounthtboui route 
for the purpose of e^euiutimg tlic luH-^piir^ and uutlieirs to the SE ol 
Ebiimbala, which fiad not lutluirto beett A hall wa^ eailed 

ill tin: village of KhuUuliaht, which is Uuill upon tlue detuided to|is i>t 
great rntunmg; iif gmnophyre uj mediunt to coarse texture^ forming a 
Jiiilock called Kiirt Ohir, which b in redlly a small ^^por extending 
iioritiwarr] iroip Cliagarn DW situated jist bchinil tlnr Bungalow. The 
$t<me ol this spur has been deeply weathered and sunhuked rbut is yt% 
quite tough mid strung enough tci yield m abuncknea of tolerably pod 
and durable road>fneta!. The effect ol weathering has been to bicacli 
the mhieuil units and render them soft and friable, while the counter 
infiuerice of suiib&king of tlic tiydruted mass Ims been not mly to harden 
die aJloned tcxlun% but to create sundry small spaces withlri its sub*^ 
sUnce by shriukogr; and ibesc mkroUlic cavities invambly Hcconie 
thi^ Bi^t of dcvehipmcnt of many small secondary cr>Hta1s and curious 
olh^ratton products. In such situatimis gtmis are some limes formed. 
The origmal frah rock^ which can only be otitaiiied by drilling and blasi- 
ing, h without doubl a gjry granophyre of tli*? best quality for positions 
when: great strength of malerials h indbpensabk. 

pAS^ing ^juth'esistw'ard along the rough and nitty coit-rtKid fioul 
EhUiubalu tu Rfluawan, at a distance of if miles from the last-fiamed 
village, an eastward spur from die mono tain ma^iw^top^ short nf the 
W. sidr of the roadway in forai ol a low hliiodc ul exposed coTumnsr 
rocks and splisroiilcd boulders^, locally known ns Falddu Dhdr. By 
re^diii of fumhhing a good site for quarrying operaiim^ coupifnl wjtli 
ik pruximity*—rimika NW.,-^tu the BalNaydiue at Boidi* the stone 
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IWTC awilible in aUmdinjcj?- is mrorthy nf spwniAi BUefltkn. ai il fw 
wsts tvta at llM! sitrfaw.oU lairly fresh, compact and MWitid. 
blna-grev gianot^iyre cai^hb of yicMinp tatsc blocks stntabfc for 

.lock and harbour cwistniClinn; tlic imtaec wW constrtult 

t!w bcitt-possibk- of Wgh^jiadP iWid-nKtal txlani. 

On th.^ opp^itr or ENE. sirt ol Ute roadway, another tunall «ni- 
lUfnoc, bawlv not}f«iWft as swh. is cawredl w>iLii broken blocks «f qtnrc 
a tliffricnt ebanictet. and <an tfc tnttud to Iona tile tt'esltti'anl sloping 
spur of an outivios biU nnar by, «ll«l Udha OWr, whkii ris« 
J^itrlv tl •ml«i ^ ESE. of Khimtiab, The stone oI il«= 
spur appeare to !» in a ta^cctly fn»h mid sound condition '•■'itb Ifui 
Jr> riffs nnd weathered OisJocatintB ; but tlw stmunit tuck slitws signs 
o1 bring deeply ik<ca>‘cd, being quite fissile at tlw sutfate. Wliw bla&ted, 
hnwwT Ibcre ran be no doubt that an enomoiis supply nl tJuwougldy 
stjimd would bo yieldod ol s distinctly omamentd chanictcr, 

eanntiativ t« the fo-oilled incipient ortacular granttpiijta. 

No. 14, «f tl“: Adaiiino Heights near BinAwitn. 

Firtni Ladba Pbir tltt cart-road due nurlh was laktn to Klohwnfi 
past itw already traveisi'd regibn of Jadflrre Dh-r nnd a succarion ril 
low ontHHug riiifi® oi more ur less deeply altered grannphyna, tyjafexl 
bv tlw coarwly textitred whitisb stone SSE. of Bilcslmar and the sanHar 
bJji more fcwly-gratwd rock to the imniodiare WNW. ol fbo villogp 

secured for tta* State Geological CoaecUon were duly 
regisif^L-tl as toUfJws 7^ 


ItriJm 1 

lurml 



I 

au lASlitvlAi ■> 

1 

l"“l 

T^l LjCiiiif*ti^ KidtSKM-HjL 

rj-w 


Qtty-hmwtn qtmiwiiiiTrt' Eurm- 

j uui 

7 -S-ll* 

m 

AllcR^l ClrvfiDpIt^iti. Wlillf, Pfuk 
And MUratU*c. 

T^l» 

1 



Laallty «jqd ll^owlu- 


toy Boil-tnu KbAmlMlt Tul**- 
51*. XW, 

lk4 t>| ^ 

NNW ^ KfejM* Vlr* Nw 


ihtu 


gdntr umitf And 
BMf til 



















NABKATlV't! ItKrOST 


dxxxvU 



70-10 

TO-IO 

9^in 

^tn 

»^i<} 


ra& 

rAt 

m 

5^ 

fliii 

scss 

m 

eat 


fwhillf BbmI 
OrtDoptipT 


Irotto 


jr fut;d tlfliwLp- 


rtauimiBiHl of fl)l«na JWc, i w. E3B. 
nl iMhvirdj 3^. 


Clf<^T fJnMwaiiliFTis. I H w KKE- i>f 

Uiirti JUwnrd* On^T^l, l>7ki- ;JlJt1 w. flOO pi* of H*iy# 

rrtck. I Wi*T„ 

•"K’.i*i?'«ri. »*"' *“i'Si 'i'rtSLSS; 


imka^ \o ffvj. 

fmh, 1*^1^. 


KNW of RhkutlMlA ttnftfUDr*. 

riiMo Kiutp»‘ 
|n« Bin. RlltB(ib«lt. 

Oniftd (3f«M»tiiifni*4<^Jfc» Piim|«ii™wW aJ tlfcail Iftir ««*- 
)a»«.jTrr. I ftiiii«ifo* ywmdatlw* 

wyio flnaophvB* A1 im«I ^^j'8 *Wf tit J^P* 

Pkolooped 1/Pffiiltrin* l| illll-*t«i <»llr«l Kill DUj 

..jbim Boei aoO fSTo ■• **20- 

I mllM 8E. of 
t|tal|> HW ai 


tUtUx Alutod OtoupliTT* 
I4llbi-^^ f!ruu>[ihjrrc 


Good'trikM« tibiu, 4 
I KhinihkUind 
' Bcmli 


S» -iphuiditli! OiwM)t*y^' •• »j*>}al» E*« 

ttD ^rtw»tllltiOnl»f*7iT-('H.wOa >1 

■ VwfUVto, RE l#y ESK 4i( Kb#iiiiiiilo 


oao fCUhr. WhiBiii 

Aliiiiod 


J$9I 


Bra«otO>7^' 

i *1*°^ 

w 


»|nit, fM» 


Ml }^. f 


, Low Bhl^ 
ftBK M TiI|A< 


llfiit. n«y GrBtiopl.m |f«BA|ihiif*rroliiifll)nMEBpnr,6«);A 

f riUrtni^a«iJ5w*a.v “«t!w.(-i 


CHinp-StBtlOD XXV.—AsfMpit. 

\^ir. BitiiJt </ BileihiPttri Fokal^t, iwl yardt S. tf tile ViU^t. 

e BAKU I Nr. tv sjtvateu w tJie NW bwik ovcrJjancing il» 
sroicreuie ol <br sparkling mcunUia-fed stnHun callwl tlw 
KlesbwJUi Voltalit, llu5 village ol AdiipU,, bm. upon a feuncUtion ol 
tnmcatnl coliuniu o( jjratigplijTie and frinf^ on ll* eowilicto 
aspect bv a deposit of tl* iiillWiie-b»c, was cboieu a» a tonlit lot final 
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obscn.-nlioiH mi (tif gwilojdcttl slractuw "1 iTir centra! and taatem 
gniop of tlii^ Banin Hills compnsed within tlie boundaries irf Borbandar 
Stale. 

Tents were toond ploasanlly pitched ireilcr the nkidi} of a wmenuMr 
snanffo tree, within « stone's throw of Ibe rippling stTtswn. at nootitidf 
on tlw i)lh of May, and everything Jiaving b«n got into giwd working 
onkr, tlK* slicceetliflK couple of days were devoted to iJie cntufrtlation 
of lUii report troro the diary and field nolc-boolt ; while amngemctlfe 
were Ukewiee tnaide for a tong excursion on toot into the “ Jwari ot the 
bills " rising to the nspertabU? height of 1,148 feet on the WNW. 

At 7 n’clockon tlic morning ot the lilli tnsfant, a couple of bollock- 
carts anil 4 men, as goides and coolkSi aecomptmied the surveying party 
north-westwaid along the uneven track skirting ilw N, b^k nt tlic 
Bdeshwsri Vokala, gRuitially tunning ilry, Tlw scarp on this N, bank, 
dcsctaids sheer down for 17 fe»st to the bed of tlr stream, which ntas 
over tlie shom'ends of gigantic columna oi coarse grantipliyre, covitred 
at the scaip-top by a crost of miliolite, full of fragments of tfie raountain- 
nufstve on which it rests. Tlic S, hank of the stream slielvio- gcfiily 
upwaidE as a stony terrace, largely clothed, uith a kind of legiiminoui^ 
tree. Pangamia gi^dra. whitU is accounted 10 Ik vahuititc lor the jne* 
pojjitinn of " Indian IVarl-aab," The dry ledge of a water-fall hard 
by, looked as ihougli good specimens could he easUy detadicd from the 
angulsi edsES praented temptingly to view; but whan the sledge 
hammer was beonght to bear upon them, nothing save weathered lomples 
be secured, 

Ti was specially observed that i!ic Ttiilfolitt deposits*—dmuded down 
to tbdf bast^ and appearing aa nieiie crw&ts of sitsne tutl ot grains 
and fragmeiitB ol itwi muuntabi-massive: ^mninra. avtrrlyine tile 
ancieiU subsuil hytss of tlwi blier, aj^d at others resting directly up«i 
the solklTocit iiiaUitr pristiire ftrskncsfi.—assuiw;, along the valley of the 
Bikshwtiri Vokala and its suiroujadings. a level I'atying from 247, at 
Bilohwar Village, to nearly 300 feet above datum. These teclS lend 
additional and strong sttpport to Ilw ewiclustwi lhat the Pleistocene 
sea most Im« siihnwrgtd the ciitiic regiDn itouml tJw Burtln fiilL* 
to the roilioJite limit-mark of what b to-day 3f» w so aliutre the level 
of the sea. The Hat pftun stretching eastward, with occasional out¬ 
crops of outlying ridges oi the mountain-massive, is deeply overiaid 
with detrital febitk sand and earth, but nevertbefesa strongly smses' 
tive of ifw presence of the older series ol bcdded-lavas of the early port 
of tlic Dcocan-ttap Period, through wtifeb Ltw later hypabyssai rocks 
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wi&re llmistp Tills is indicutieEl by tbc inactjcally horiEnntal palchK 
wbk'b be ticlwe^n the bi]J-5purs. aurfioiind the outfkrs of the mouiitain^ 
and become codiiimOLis vrlth Uht pbiins of bcddcd-lav^ of the 
cauntr^'sidc beycindi. 

Ascending hy & £tccrt Looi-path to the base ol tlu^ lofty bill eoJlcd 
Babm DtiiigRr« tile siurmut of which b situitted tiEOfly 3 jjiiles , 

^aj the ciow flki,* timii file cititu! mm of ilnf great cone of 

tlie BarfUap of which this (ctnm ;i feacU<mat j?art. afipecirs to be coniitl- 
f 11 ted by a coarsely tescitired, but exceedingly totigU grey graiicipliyie. 

visibly westUicTcd \u a whitbb cobut, ood e^ibiting numemt^ sepattt- 
tkms of iron-ore and other ntteiutbci pmdDCts, the tTii^ tiature oJ wlikh 
temattRB to Ik dbqovx^nrd by both chemical and optical 

There can be no doubt that the enormous dcvelopmeni of this grey 
granopbyre. in a varijeiy ol line, medium and coaUve textum, vrould 
lotto on InexlLiustjble &oiiti:e of fiupfily of ^tone saitJibk- fot sUuationti 
wltcn? excopUotml strength of matends is requiml: but, for the ptrsent. 
the dtes are practically biaccc^tble, Portunotdy^ huwu^cri stone of 
es&cii daily siniilar cbaiacteip oiitcfti{» at lciwi>r tcvtbp aZmig tin! eniLre 
baso of tlie fiilb, hy the sidr of which curt-imcki already emL 

Prornilmg imrthwarii along tlie ba^» of Babyi Dtm^r by tiu! 
foat-paili siAiWving Vt\ to the slieplicfdV retrciiCi culled Aimuifdt Nius, 
it was iimnd that a great s|3Ur from the i»uttkinit, stretches KKE. far 
considerably more haLf^-niik^ and. as ^och offshrials irom line 

ni#lit moss usiaally eKhibif mfidibcations of stnictiire, samples from tlie 
top and bottom «>1 tht^ ispiir were caiefiilly examined and ^fecoveretl ci> 
be excessively toughs strung, and uf a distinctly omamejital ckiraetet 
cimUar indeed tn dJ respects to sample Ko* 63, which was provisjonalty 
registered as a mottled sp|*efuhtic and gmitophyric-fel^te. At tiiis new 
site, however^ the stone nccuis in greater ahtmdancc ^md k much fresher^ 
^specialty in the smiley at l]ie wo^tward Ime of ibe spur, locally blown 
as Ktistiua Jliiif. 

Another noteworthy Icaiure of tbe rock of this spur ts, ihni on lb 
westward aspect approaching Asmdpj&t Nes« the mass exhibits a coon^: 
Icmd ol clca^-ogt; into a paralksippipedol shingle, whkh however ooidd 
not be abmlued in a tmb. cotidibon wiihom nscouise to bfo^img: so 
tJjat tuily w^eatiiercd samples were secured for future laboratory' ex- 
aminaiiim. This great spur appiiars in been thrust througli thu 
olitady existent moiiD tain passive under concUtions a| gre^ iaicrtd 
pfi^urr, tbmrcby resulting in the transverse eba^'ages abou^iian^ ; 
while die orjpnni intrusive or dyke-rock assonus, by im wcitring-duwn» 
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the outWir.l o1 a wriw <'t steps, or p^m. as the>- are wnncl in the 

winaciilar ■—hcncc the local names, Asnifnit, AzmtfiJAi. Kljdnpitt, 

On reaching -4iin«lpftt Ncs, *hKh lies in iht valley nearly i) mites 
•iSE oi u« most nortlKTh- bouiMLirv the State in this central t.tlly 
reffion, it .s’ns olsCTVcd that 4 high liilipf. (linlig t>Mr) wiifch ftms 
ifracticaUy E. anti W.. marks the tlivide belweeti the Siatw oi PorUajiilnr 
.■uhI Navflnaijiir, waJ is constituted by costm gnuiopityrit: focits, eseett- 
tialJy stmilftf m those oi Bal)in Dtmgar, anti the assemWa^ ol ndjaesm 
hilfs and Iwigltte. TJie sJwpherds, or more rurrecUy goAtlittds OJiil, 
iHihulo^keepfis « tl>W time oi Oic war, itsually desert ttir.ir huts at 
AanAiidt Ses lo seek the shade andsbrita o! a few Hanyou T«fs. hom 
the scorehjrift sm. at some dtstatice down Uh- valley cal1«l Nur JliAr. 
whitii takes a soothward tioitrse fep^rating liibia Dungnr on il« li. 
Irom Kiildtloupar at tlie \V. 

rts«3 TCi tlic hci^t Of 1^148 fact ubfivp ihp $cii 

being thus 108 led htid^r ihau its twin hill. Babh Urnigar, anil evidmtly 
£i liafi i>f KUJic^ intrusiv^r or eepcirak^ inNi im^q by itv? 

erosion ol Sur Jbar. The wide \-ahcy tbos fnnuMl IndiUaikep talu^ 
«1 Icteitic earth and deiiifhc*! Ira^ents of reekjmm tlw heiglits on either 
aitk and supports a itibiwt vt«etaiin« ol KaraundA bushrs mid Jungle 
tambii ’-^hc fruit of which. Imwem, is not suiricienily (siocmed tohe 
i rniv market value. There can lie no tetson why iltese fertile moun- 
min licesses should iml be utilised for tb* eiiUivation of siutable vunetjts 
t>( Irutl trees, which require little or ti« aittniion beyimd tlwir «teblish* 
nvwtt to yiiild a plentiful supply ol whotesotrw; edible fruit ; as tlie soil 
enquwihmably rkli mioupb: whUu the unriergrngnd water-supply 
TTudy sinks to tkptlff that cannot be reached by the mots. 

Along the suk of Sur Jhir. Iw more Hum a mile on either safe, 
tlie summit slopes of Babia Dmigar on ilw E.. anti of Kilihlotreur at th« 
w afford nunwious sitei siiiiabk for tlw eSEtavsitioii of large oiwn 
ou^ trom which prnctictilly brexhau-stiMc suppUe of sieiy Lirg^^ blinks 
yl a varied assonment of tough anil durabk granophyiOS of the big les, 
(KOBcimic gmiks could be readll> extracted. For thir jnesimt. however, 
there Sides wo inocecssibk. but tlwir existciice »liere rccofdeil in ontj. 
cipntiim ol ilte lotnre opaung-up of stu table foadway*. 

On the T5tli instant, a fbial excursion was lakoi nonb-eastwartlljr 
from Asiiipdt to covet the retnabtikr of the imtwvi;rrerf gratmd .around 
Uiat centre of obsmution. The journey, by reason -H the roi^h am 
hilly nature ol the grwmd. wiis made in part «i loot : whde tfie kvcl 
jiateJKS of liinif were covered with kis fatigue to a bullocfc-cart, whicli 
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also lomd oi «rvici: fni: thf ^utiveyaiMfe of the specimen* 
collected 

After a run round the winJin(?s ot liw rivulet, up to abotti Iialf-a* 
m^ir K of tlw villaffi* of Bi IcsSiivAf. ii was noticed thai the higli-banUsot 
tlio stieiun were rmTe or fess coverctl by tolerably thick depesita uj 
and oWiquflly lamina ifd thin beils of the miliotite-bcM 
tMttitg upon the decAjiwJ surface of the mouniajn masaive and thickly 
clothed at plaets with Utt Consj^umis flowcrfo,^ ciitntwr CfyfttQikgia 
ol which little is now heard; fllilmugh, about a generation 
ago, it was nportwl to yield a bcatitifni him;; whik its latex was foitnd 
to cmitain a goodly pnifKirtitio of rubber. TIw leaves and IcDdor shoots 
o( tJM> pLuii, hoWTAw, are so nDtw-wusJy pirfsonous that even liimgry 
goats lofuee to ft»d upon them. 

Pnxeeding NNE in tlie direction of Istjunawdla Ses, a lulc was 
calleii i| miles NE. by NKE. of AaiiipiSt. towards the centre oJ a dat 
expan^ic of land, almost encireied by rfdfiBS and oihcr outlying outcrops 
<►1 lilt mottntain'massivi*. An aroa of wcll-soited Bronittl at this spot 
tmder cultivaiiim, calfcti fni llie sjnking of a new wTclhsliali; and, as 
already siiniiisc>d. jt was found ihai the strikingly flat suriacc was caused 
direcily by the occnrjLUce of hivriicontally disposed U'dihaHavsti imme- 
diattlv bdow ;-w'hiIt thes: licing m pmximiiy to the solKctiuenUy 
jntnificil tiyj»b>^al mcks of ttu; elevated regimw. wem found to be 
hnfdrr, by leoson uf extcitded iDdumtion, (sub<oniact meiumutphism), 
than Uie hi. flilr [Ii1ai*iia of the jieneraJ coroitiy^sJc. 

Tlw artificial scetton cKpmed by this wcl 1 -d:iaft. showed tmm the 
sqrface dtmuwarel 3 Iwf of calcamivsiliccoiB soil, ikrived 

from detritaJ vrailitnijs ol granoplmci and fcUilcs. which may be cultirf 
*' felsttic-earth ", mixed with the dislnlegrated limy soli of Urn mfliditii* 
hose deposits below, {ii)—Al»m i fool of lUfcomptttiiHf, rubbJy mllkllte 
full of fragments of both hyrttbyssal and volcank origin. iui).“Volcanfc 
suluod to a depth of abont 4 feet, infiltrated witli lime. (fv).—An np- 
larciable ihickncss of umygifalOKlsil laiw in a fairly fmsli etimiiiifln, 
cmwckil with sufa^plieiicil zeolttilernos umygdales. fv),—Comixuri, 
beible<l-be'u in on almost perfectly fresli condition. 

Anuther wcU-sdiaft, some juo ya^'* of j»jaBaw«la Nes. shawi;d 
miiioHte deposits to the liepth ol w feet; while tlw XE. bemk of the liill* 
sirearo ftmking the S. sitk of the sJicplwrds' viUa^, iiiao nevisilcd ikpo* 
Sits >jt the miliolite-ba^ie, lolly 9 feet deep. TJw ndlioliKH at Uiese ports 
directly ovnrlBJ the Ijcdtkd'Uvns, but they abu overlap the adiaecnt 
spore and outhers ol the moral lainfanlanr afield. 
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Taltui^ tl* cart-lracfc whkJi lr<td^ rorthwanl Irom Sajanciwilhi 

Nes. fora trifle ov-er a milt rii tiie boundary of llw SiAie, ft »ras (ibstrVHl 
that Iht gfoiund is rendemf lillly in all direct kaw by a flic''tss(>iwi of rklfJF 
spurs rttdiatijipsoutbvrani frutp the heigbts uf Et^ntoar Tafav atii! Rini- 
sar Dli&i*, 73a feet above the level of the sea. These spurs, as afn^liy 
mentfoDed, art not only gtnierally areesaible for quarrying operations, 
but usually abound to valuabk vorietjes of stutie; <0 that it not 
surprising to find good utilisable dewtopmenis. wlileh could be juufitahly 
exploited a* socn as a few traffic routes art cstabltobod. Finely'tostiirMd 
jjranoplivrds of the biglwst-grades occur in abimilance bi the immediate 
neighbourhood ot Sajanawito Kes, and tJus other more iwcstwanl aputu 
from Rttodsar Dfulr, while ihr- rtick funning the rkvatton on the S. ntle 
of Kdnfear TaJay, consists of a vfay tbrk, ahnau black blsitk stone full 
of elongated porph>Ti(ic cryMats, probably of pyroxene, ibe tru« nat^ 
of which awaits dcteiminiitioii, The ptutfee sites suitulrle fur excavation 
abng Ibiye hill-spurs, wit duly noted, wad samples from each sitn 
accural el V tcgteteied and provisionally nainccl. 

ft may he casually noted ibai RAndsar Tatov at this lime of the >car 
™ fmmfl to be fairty’full of water to a s*?mi-siaR;naiii condition, airnded 
with water-weeds, and 0! a brigld-gtccn colmn* due to the iircsciux of 
countless micniscupic awspotta of freshwater dfgiie, Tlw Rilniiftar 
neighis and the Jhir or goig*; leading -Mmifiward tfietiifram exhibitotl a 
distinctively upland flora;—conspknous-amongst others being the B^^starL^ 
Teak, Btiua /rOHdosa, in full foliagt; and, lower down, ctewi gruwtht of 
shrubby-ttves of .fcorio setwgal, .-I. and the chstly allied 

Dkhritiid^i dtietia with its slrikinffly beautiful lieimapbiuditt indtitus- 
cente in pink and ydlow ; while intoispacra were fully ocenpied by thtw 
or lour WiHis of CtusM, the ubiquitous Zisyphut ntirntnutaria and anolhBr 
variety ol wild Jujube, Zityphtts xvloftyntt.-^ of tlwm indicative of the 
fact that tlw Sffil and geflvrat comlltino* are suitable lor tim cuftivaiifjn 
qI LH:oDQnitc pbintik. 

On the return pwimcy from RAiiAwir Takv, a westwanl and Uwu 
southerly course was taken altmg ihtj base of the higlj-bills and tUrif 
oiiincruus sptus : and among uiher sites from which samplA were gatiier^ 
«d. a specially good position for a fairly lar^ quarry ol iresh and strong 
blue-giey granophyn: was registered as occurring io the form of a tiviher 
hillock at the 5E. base ol Ghoda-Lttokl DbAr, dear by Fatal Tslav ffe, 
approximalely 1 1 miles lilKF, ol &ibja Dungor Summit. 

Tents were struck at 8 o’clock on the morning of tlic 17th instant, 
and the return journey to huadquaritts was accompitobed during the 
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alteniwin of the same day^ tijc routs takwi being mads to co^ct the only 
remaining portion of nntraveisttl gtotuid in tile State tlai ai>m 

hotilmng the base ol the Banb Group of hUb from the spur ealted 
FaksdiL Dliiir, if mtlo W. of Bordi to the liUf-pasa anti Railway* 
euteini; near the base oJ Ftdm Unngin:, known a» Javantdm GArd 

Faliida BbJf spur tins alnendy been noted as a suitable site for the 
0[mtng of A iptarry to supply builtling-btecte of a t-cry superior Itglit- 
gn:> granaphyif, wlOun easy distance oi Bordi. The spur rmw AVSW. 
by 5 W. It) i 1 h basi of Gored Dhir, where tlic rock amines a coarser 
teJtture* and obtains in glgtinUc etthimna, vim' much weotlicred and al¬ 
tered superfeUlly. but well adapted for being bla 3 t«l to yield :ibundant 
supplies of dock-buililing stone, ol a dnsp^y colour b (ts pcriccily 
fresh condition. From tlife spur, ul a dlstancjt of about z milts from 
Boidi. a Mcoudary sliort spur taking a XN'W= to SSE. directunt, arid also 
available as a quarry-site, yields a nwdiiuii-iexiuicd brown-^y stone, 
which allows signs of dcvelofting into an oroauiGttal coiidiitiMt of tlie 
churacter frovjsiooally rejrtstemi as u mottled blue-grey and tndl. 
griaophyrii: teisite. Nos. 115 and 538. Tiffin; cun lie no doubt that the 
deep^ated. perfectly utwltercd portions of the mass are of n uniformly 
grej colour’r bui Uiai it acquires tts hoes thrmigli epigwie 

reactions. 

Sundry additioital specimciH, alwwine structmuJ peculiarities 10 ifto 
outcropping i>wArka Gmup of mariiw deposits, in the neigJibouflioiitl of 
Virpur bj' tlw siik ol the RAnAwio higtiHroad, were finally sccunal and 
icgistcrad in completiun of the State Geological Colkction. 
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A FIEtST TRAVERSE or eeolOBical reconnaissance hai now 
been made of ihe 8ub*central poMiuns of the Suit, extend¬ 
ing from headtjuarter* in PorbandirCity, y^aRiiiwia afid 
Bordi w the boundary (Ownsblp of Kwdoni* :-thereby conadtut- 
ing four Camp-SUtions, from which obieryatiom on (he iiruciure 
ind peuography of the countryside have been duly recorded. 

In thia lummary of results, it may be explained that (he initial 
routes of traverse wer* chosen, not baphaiird, bui with a view to 
verifying, as ap«dily as possible, the forecast that the region 
aelecied would be prohBc in favourable aiies for the exploitation 
ol Quarries of inerchamaljlc stone, huherto left untouched by rea¬ 
son of lack of reliable information ; but tievcrtbelesi of such high 
intrinsic merits as to justify the expecUlion that when once auffle - 
eotly made known, they would command the stone markets of lo- 
dis in their own particular clau, 

Porbandar State baa lotif been famous !n the annals of archi¬ 
tecture as the original home of the incomparable limestone techni¬ 
cally termed '‘MilioUtef but also, and more appropriately called by 

commercial imeni “ Fdriujndir-Stoiic- ** 
ecvsmk Aiu*b«««* •' The eateniive series of quarries at the 
heights of Adsti&na, perhaps the larg¬ 
est of their kind iti the world, will, as soon as all collateral infor- 
1 
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(nation can be gailiered, furnish the theme o( a tt»ec«al descriptive 
end peiroBfapbicaJ study in ibc sequel. Economitally consider¬ 
ed, the stone, (u its vati nut gtadeSf has long hceu recognised to 

hoid an unshalceii preraier place among the building stones ot In¬ 
dia, as applied to the erection ol frontages and the walls of p«b. 
Uc-buitdiitgs and dwclUag-house* generally. In ail such situations, 
Pomaudar-atone siawds pre-einineiiii and, in this transitory world 
of ours, iu bftit grades may be reckoned to retniiu uiiimparedand 
m long outlasl the lives ul many generations. 

On account ol Us physical properties and chemical eonstUu- 
tion, however, Porbaiidar Stone, which has a lurdncss only bare- 
iy eacteding that of itschiel conititutnt.-carOouate of iinie,-about 
3 on Mohs's sea lei, except when it contains a euperahundance of 
sand, is comparatively worthless fnr use in situations that are 
subjected to severe wear and lear.-aiiritioii and stress,-such as lor 
foundationa, flours^ steps and Uodings, pavements and roadways, 
and ill tlie comtruction ol erao-iiitmenii, bridges, harbours and 
docks. For such purposes, only tba sirongesit tooghest and mast 
durable of materials ought to be indicated. 

The term " Granite'' basso long and ao peraislently been ai- 
sociated In the popular mind with all that denotes great strength, 
that even profesiional engineers and architects now.a.days are apt 

to be misled in their choice of suitable 
fitna|ib at itittfiait In iSe TnaterjaU, by the specification (douht- 
AfyhtS fciralHr' I®** correctj, that the tendered stone ii 

a graailt. In the light of recent resesr- 
cbes in applied petrology, the porphyries and porpliyriies unques. 
llonabiy rank highest, closely followed by the diabases and ba¬ 
salts; while the granites come in as a "bad third" In ihii ^ttroggla 
for Bupremacy.'' 

Applied petrology, as diiiinci, although but a apeclal branch of 
the science of rocks, furtHer teaches, thal the grouping of econo¬ 
mic stones into grades, is dependent, not so much upon the chemi¬ 
cal compotition of the maierlal, as upon Us texture and the mutual 
rrlsttonihlo of ii* units. Thi* again, in its turn, lead* to the more 
















Plate I 



Fi^ 1. - The Grey Gruiite of Aberdeen, Bubislaw 
Quarries, Aberdeenshire. 

Url filial Camera tnekda bjf E. Hnward F« G. tit* 

MsfjiflHefI dlam. mihI rvdficeir. 

Srmtein^f , nicmd hy dnllirarjr tn^riwnil icil 

Iwtw^rh ci-i^'itaed nmoU poliinAed li^h% 

To cxJiibit IlkA tbc^ii^ly Moer^atlliie l«^xlur« ^ a tyi^al 4tr AUjr^iAt 

Fwk s tile ui^i^r*l iinh* ArWi diftliiiet, kihI Iravn titf uiftiidl^irkEiUillAed 

mjiliafSiJ bvhwivn Ihirrr iwcmlwr?!. 









phUi>»c>f>tilc problems concemed with themftir-e ^ndorigiE^of rocks, 
the toludont for w^iicb C^fx only be far mnd fpLind by 

fiU obs$rva,dop and eirpi^rimeni. 

It thus happens th«t'when tifi e^aentialty #cid migmi becomei 
consolidated deep down tn the '^bow^l^ of the earth'' under extraor- 
dhiary conditions of pressure and temperature^ the resulting masi 

thus slowly soiidifiedf becomes rnore 
.4'»’' *«* thorouiihty crystalline, or, in 

scientific parlance. /alMrfstalliM in 
which tbe mineral units are completely separated without leavinff 
any unindividttalised material between them. When these crya- 
UJs consiat mainly and essentially of one or more alkali feUpars, 
quartz and a ferro-masnieiian const it itetit, such as mica, hornblende 
or augite, tn fairly largecoataecrystils,ihe rock js called a gnmlte, 
but if the cryatala are too small to be diitincily separable by ibe 
naked'Cye, the mass is termed a fHicrpgranite. 

When the molten ma^nta happens to be lest aetd, distinctly 
alkaline, basic or even ultrahasic tn constitution, and luhjecr to 
limllar condiitona of eonsolidation to yield holocrystalllne textures, 

the rtiulllng masses ar? recnRniied by 
i«t™p,phe,. ™d„ ,1.. di.<i,„iy, 
names syenitet,i/Mlfs, ^jifr/irwand aerr* 
/«and ^HdPtiifs: and alt Of these types, includine the granites, 
are collectively classed as Abytsttt or Plaloitif 

These brief explanations are not intended tq serve a* a primer 
of petrology, but are here entered as a desirable introduction to the 
proper underatanding of the sequel by practical men, whose every* 
day business leads them to the borderland of ayttematiied know¬ 
ledge. 

Under conditions of less tardy refrigcratloii and subject to eon- 
aolidatlon under an appreciable relief of pressure, the same molten- 
magma which would otherwise became holocryiialline, may be 

changed, according lo the rapidity of 
CImSI'm!*** congelation, into anything from a glaia, 

(pitchstone), loa granopliyreor gntno* 
phyric granite. It may be conceived (bat a deep-seated molten mass 


4 jkiArt; 

of m&terU! URd«r£olnff lectilar rtfn^r«tion iuio i irttefriajt«, or 
other plutotiic rocb, finds certain psrts of veakness in the cruir of iti* 
earth, inrf oaluraily forces its way atoitE the fines of least restsl- 
ince, mainly towards the surface of the earth ;^l»ut only to bacon, 
solidaied before it reaches art outlet. Such dykes, sheets and busses 
when consolidated at f'aryiii? intenU -'diatT d±(irhs. have Os^n cor¬ 
rect!/ ciiis^d ii3£tt[hir ns /fjrK; and according'to (he 

degri^es Of crystnlliuiiiKi of their mineral cnitsiituenis, are seve- 
rally known as PiU^hshius, ff/hites, Parfliyries and PjrPhyritts, Z?ju. 
b3tn and /. lu contorinity wiiu the acid or more basic 

character of the orielual moUeu.mnj'itia, 


When, howeser, the tnoUen.(nieina, either acid, iub*add. baste 
or ultra.basic IS projected near to the surface, or lobe eyeo ejected 
throueh the surface of the earth, it conSoJidates. accordin:; to the 

rapidity of cooling into dtsitnctly add 
lavas, called RhysliUfi less acid lavas, 
known aa 7>iJj:Ayt#j and PtUfitifliles t ift- 
terrnedlaie laves, typified by AnJfiitei and ttuestlonably by Djcitt$i 
baste lavas, familiarly termed inclndinit Dettrim ; and 

lastly, ultra-basic (ava* of the tiaiure of Mjfm t-BAsalfs typifijd by 
the Limburgites, 


Vaktflie Kicki biUste 4aa 


From the introductory information, concertiirtif rcofoised facts 
recorded above, it will be readily understood and fuliy apprecla* 
led, when ti is stated that the massive orIgiteoui rocks encountered 

during the first traverse already ac- 
complished, beiongmalnly to the class 
of Hypabyasal Rocka, and to the U* 
milics of Felaiici, Porphyries acid 
Porphyrltti; wbUe the Volcanic RockSs in cnTnpar^ timely fimait 
developm^ni arc rcprcsCtited by ihe family of Bisalli and Djle- 
Him. 


Amoiis the hypabyaiai rocks that have hitherto been discover* 
ed, all of thcfcii are of economic vatue, but of varying de^reel of 


Plate 11 



Fig. 2. Norfji Side of BaUway-cuttfo^, ' mile ENE. 
of Ranawao Station. 

Pli<K«ifrirpti Urliea 8tti Septemlwr, lais. nt t|.30 i.m. 

( otliow (hf rrc»h c«r. ur wiidBl of will, ihcir .h«n. .i»d 

IfllimwcMf »ulHit4tr(W, rrmJer«d mure .(.Jmrrmt bv iwmfrrring, in I. 
Ii pivnl h^Twhyisitt rwk (No, 96). OP tho iWa tirvupoMiilk TW 
vptwraiUjil Mtriilfcn}Cf*'in lincnf »‘K:{<i«<Hon tiiMnliluliF tiho Cttiunniar niruC' 
inn*, dno ti» vefib<al iouiiina of Hn- mnin. Ttip mnjfrr n*li of IIk< 
fort? on ftie Ipa-liJirMi aki.* of rho pliin^, nwnrujw* 

,1 fcflt. 






















A8U W»*1HfcKlKt* ^1? AtX^Ki 


C«U«ur JiUlltt| Sfhtr- 
■Ntl ShriMkii* Uitruil^t *r 
Dfkt-mki. 


utility and *ah*crvierit to ipecial purpn«ei; wWlt the basalti and 
doterites are aiio merchantable thaufh leii vatiiabte and Riote re* 
•tricted in theii applications lo everyday wants. 

Before the absolute values of inrlividual lantples can be refis- 
lered, each specimen will have have to be subjected to laboratory 
teats and careful microscopical determinations r but, in antieipa. 

lion ol results. It is desirable that a 
few funherdeuits should be succitilSy 
filucidniteH* with v view to m 
nj^preclation hereafter. First of tlL it 
may be olnerved that the hypabyi^al In common with certain of the 
volcanic group o( rockfi are of tu intmaive character 

mainly roaniiefited Lfi the farm of dykes thrust through superincum¬ 
bent itructures. When these eJyte# orahceii assume gigintic pn>- 
porttauKp the vast bulk of the rock « invariably clivldcci by more 
or less vertical jolnis, mainl|r due to contmciion dutifig cooling* 
to loxm huge coluraiitj which in tbeit mrn divide iransvtricly into 
cuboidat masses; while conUnued refrigeratitm r^iijr* in » series 
of individual sbriitkages wiihin each vtibdivision intermittently. lO 
11 to result in a spberDidal nucleus iutrotinded by concentric shell* 

oJ matter. These strucitiTal pecuUtri* 
WiftitfiBi tr AiHHj^htric ties become most appArent after expo^ 
t» 'l I St wt Y»rU* ** m iimoipheric itifluePCes J *rd the 

breakinE down of the rock-mass into 
■ub^sotl and soil by ibe proceisM ol wtatherinjc, as it it called, lur- 
oishesan onerrins clue as to the utility or ottierwisc of my fiven 
sionc ID the eye of the practised prospector. 

When therefore, the exposed surface of a dyke of massUe iton e 
whether of bypthysial or volcxiito origin, exhibits a tticcesxion of 
large rounded boulders or spheroidi ej^ch measuring over a foot or 

so in diameter, the stone-prospectOT 
rnllwIs.fT T«it« lar S 4 ne would do WcU to lett the spherlods 

w miM -«">- ,., 1 , , r to 14 

lbs. in weight!; and it will generally be found, that after the remo> 
val of more or less decayed interstitial matter, the outer cohceatric 




6 




ihdli oFtti* »pb«fol(3 will brtak away with increasing difficulty 
from without inwards, uniii a sub-spberoidal core or nudcui of 
praciically fresh and sound stone I* left. These nuclei may. as a 
rule, be uiilieed (or oegnomic purposes, unless, of course, the wea* 
tberins has fione so far as to decompose the euiire sirufilure inio 
soil; but, by dii;2ins deeper to the tone of undcrlyins subsoil, a 
gnodly proportion of valuable material may invariabty be rescued, 
unlit the solid rock of tbe dyke is reached and biastine becomes 

Needless to note, quarryins operations oueht, preferably, to be 
commenced on the slope of a hill-side or ridjie; and not, untess un¬ 
avoidable, upon level land : so to allow for natural drainage 5 

and the preveniion of subsequent 

linls^**?#***'*** Qssrry- wjtcr-logking of the works. These re¬ 
marks, of cuurae, apply mure pe-ticu- 
larly to the generality of massive rocks oiher than those that as- 
•ume a Iwdded or stratified character. In the latter insiancee; and 
in eacaeating for special beds of sedimentary stone, seanis of coal 
and horiaonially or sub-honsontally disposed strucitires, mfeiitg* 
rather than quarrying operations, from a level surface, can be ear¬ 
ned on to the best advantage- 


There is another, and most important factor to be borne in 
mind, when prospecling for economic massive stone, in this connec¬ 
tion, via.,^ when comparatively small dykes,-say, of about Jo to 50 

feet or so. are found favourably situat- 

SiSrJU'StJJii ''O'P*' 

ntc.but also occasionally of hypsbys- 
sal origin, frequently yield! an abundant supply of sound merchant¬ 
able stone of eacep lion ally good quality ; but are liable to escape 
notice, or to be reiected when met with, for want of careful exami¬ 
nation. Such dykes usually exhibit a central portion, rudely join¬ 
ted into large vertical columns, subdivided as a rule by transverse 
cracks and spheroidal shrinkages, so as to afford Urge, and some¬ 
times gigantic blocks, capable of being blasted and trimmed into 
building-stones of even extraordinary dimensions { while their Uie- 































Fig. 5. A Typical Granophyre, Wadwala, Aiech Hills, 

Kathiawar. 

Pht»tonilcr»Criit»H «l i Prepfii-Blloo by E. Hwant Adye. 

Hiftoiricd 20 iMPm. 

Tl» tippfr i«'rt»nw irf lhf» fitru« llw er>iUl< i?f nimri*, (ealewfte**) und 

rutkly.KrL'y «ir1lKN[Bt« tebpar, irUTgrown fo fdrm firtmiflfUf 

wh<cl'i* Vw+Wo w in*Hi m I lie tniltwl tiwt liuik i*r 
Aeld cif view.-'tttr IdWT pcitii«m,-U cwwpcmeO 6t wry 

tW^rly r«9alvnl by iW* |K)Wpr sodliiirieliifpliHO inirienlifl) inlerlmV^ 
frtiitHir <»|ipOcdl anil nwin* fdrarji li-MTnirp wrllHfafineil 
»y»reiu>“ iixuond mwim ot afihoidKM iBlappif. A lc*turt »htri»jfi)f 
mii^peipvatita bl tb«»p tlMUMdi h rewb <'>f CKeppiiuTiiil 

l.ni{rhnBaMn4l tireniclb. When ibe domtimnT fW*pj^r i* llw imiiii™ .if 
aelhoi-lwe, itia roirk. A» ill lb:* ca*e, lnefi'iii,'* peiwUijrlial 

Fig* 4- Sunbaked Granophyre. Summit of Afaapura Dungar. 

Bflrda Hills* 

PhoiamlrrotfrapM Irom n Pr^piinitiiiD E, Howard Ad><!. 
HflgnUleil ^0 dinm. 

til* tltnfhinart I potiiciii of Kho ktiDivi Ui ai tIv 

nxk-iiMu-« fc* ensiwntiiiny *trtii(Hr m hlrvctunT to ihsil of ji hnt 

Hithough rqnJiUy. lb-: trJtiHft* Ui* rtibfOfVffm^aus wuly 

b* jui^rlmrely ToFiiikDif iirfi unmnsl fmeW. (l*ro of 

wh^hftTV HkiowriL Wbkb ti«^n allcrtd, (tmCTifFd^ by nintwltm^i 

iiito opaqiiB mAHix* ol, pfwrtmjiliSy* forUMw fsrllirttiliw fclipiin- 

ThU jiha« of #in>i.twTe may Iw tH|earilo4 aa tiut l ^tep Ui Hilvatita 

froitu tlie fiintir ttf m md imf<ciite*» Uial 

iho may Iw ttiiiok i(iu;^h«r ttiKii « Kruiiilir, it i* i«iferioT in 

lifron^li in Ihj!^ Iironr ala^ie ahotw: Ft|-, juwl U prane to 

[70VV klijfkUy btilUc iwii lo likplikiittr lEndpr Alinrp Liow^, or to pui^rW 
Eindor hiteii«io crmhinif foccft. 


Plate HI. 
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rzl parietM, iiivuriibly of much finer texture, are liable to split In¬ 
to small paraUelopipedal stabs, or even to be cleaved tike a slate, 
and tlien into an uoutiliaabJe sbingte. Ibis happenamoat frequent¬ 
ly among volcanic dykes ; but the Uieral edges of small hypabyt- 
«a| dykes, seldom become cleaved into slabs of less than an inch 
m thickness; so that when met with in a fresh condition they pre¬ 
sent advantages rather (ban otherwise to prospectors in guest of 
road-meUL 


Petrh<4rel Is Sostl 


Further, when dykes of less than 20 feet in width are encoun- 
teied, and even when they occur in veins of but a few inches in 
thickness, they need not therefore be discarded;because, when on- 

weathered, many of them, notably in 
the region of the bcdded-lavas, are 
found to be composed of CKceedingly 
compact and tough basalts which readily break along their unseen 
ioipts into polygonal pieces, admirably adapted lor use as road- 
metal. Iiiiiaucfs of these various modes of occurrence, in dyke- 
rocks of both hypabyssal and volcanic origin will be duty recorded 
in the sequel. 


tl has already been observed that the utility of a stone. Insofar 
as strength end durability are concerned, depends less upon its 
chemical compusition than on its texture and the muiuat retation- 

ship of its mineral units; and the 

«' i»“ «•«'<«">b. 

» csiAiui CaHietmes. more strikingly exemplified than by a 

detailed rxaminatioit of phases in the 
evolution of the granophyres that are so abundantly iit evidence in 
the Barda group of bilk, within the boundaries of ForbanderState, 


Petrograpbcri are familar with the fact that when a mass of 
granite or other plutotiic rock sends forth intrusions imo its sur- 
roundings, the dykes or veins so formed invariably exhibU what is 

known as the ^rjae/Ayrn: sfrwrfarr j or, 
in other words, an intergrowth of its 
quarts and felspar constituents. U has ftirther been found that 
wherever such siructure obtains, the rock-mass acquires added 


OriiAfkrrtE SCriElin. 
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ECONlfMIC aEOLOUV OF ST^.Tl; 


atrenRth jnd durabliity; but that these prDi>erti» are dependent 
opfiti ibt teatm-e,—coarte, medium or fine,—of the intergrowchs. 
When the teamre is saStcientiy coarse to be plainI7 visible 10 the 
normal naked e^e, the structure is technically termed A'g'fltdtifr; 
but when it is too fine to be deiectctt withool anificial aid, it it 
called micropfgtHaittt, 


^ffiutlti iM MlcrsffpuUlr- 


Economically considered, micropegmatite, (which is charac* 
teristic of the group of rocks known asgranopayres], may betaken 
the determinttie factor In optical analysis, insofar as the strength 

of the sintcture It caueerned. The 
strength of the tampie, moreover, is 
not only proportionate to tJic presence, in quantity, of tbemicropeg^ 
maitte, but to the degree of its development, r. g,, when the micrO' 
pegmatite is very clearly shown, and also furnishes the dominant 
feature in the field of view under a magnifying power of froni^O to 
35 diameters, the rock-mass may unerringly be pronounced to be 
stronger and tougher than when the mteropegmafite can ouly be 
barely resolved as such, under the same powers of ibe micro scope. 
Needless to note, it Is assumed that the materials under observg', 
tioD are in a perfectly fresh and unaltered condtlion. 


The term "Granophyrt” will therefore hereinafter be reserved 
to denote ixick-struciures in which the granophyrtc element or mi- 
cropegmatlte occurs as the domiaaut constituent; and it will be 


»l Orsaofkrre, •Ilk 
Tiiti t»r GirtBttk ddcrwliitd b} 
Mlcnsctylc SlrKlirt 


found that the sirongeat granopbyres 
are those in which the micropegmatitic 
parlions are neither too coarse 001 too 


finoty lextured, but can be very clearly 
discerned under moderately low powers, ( so to 2 $ diimetertof 
tbe microscope, as shown by Fig, 


When the micropeg mat lie, still occurring as the dominant con- 
stituent of the rock, requires a power of about 50 diimerers to re¬ 
volve its deiaitv clearly, the granophyrr, although intensely hard 
and tough enough to rank as a high-grade economic stone, ihowi 
aignt of passing into the *' condition, See Fig, 4, 


Plate IV. 



Fig. S. Sph«rulitlc Felsite. Satavsri JliaTt Barda Htlla. 
E>botacitl«r4ii{r«|ili rrcim ■ PrepiArptJoii by E. Hoviarfl Adye. 
HuiMtUM 25 illPm. 

Tlir uf ^lew hi thhk FCK^-niceUan, p ^rouudittyisa 4it true fekjL^^ ^fuiUleiJ 

ft number gI tptkmdiTiii. Ill* Mvii>c parltoN e^Dtlsu eaurntbLny cf 
A iTyjil W int^n^rtTWlh cif and tet»|Ark wiikbi wbrn vmwfil 

kirii^ iifilinurv trai4*idi teU iij;bl iiT^rrm^tUr^; Ih 4I wtib 

pt^ariAOit bjjht Fm'Kvil* it» dual L^Utfacler. The iphejnjlile-^ fwii hft ^toeii 

to buih u|p 4>1 H^hier, (r^uAiiz], KmK darkeTi ifii'tKpiir)^ nunniin)! 

lr%iMi i^'FMrAl nwtlrb muiA jfiw ihtt charAJirterink hLnuk wiih funbifnicU 

JJlflki- Tljry Dtre hi mlitt' Lrrdphad ii* I'dnjw jnkl cjuurl#, 

Tcinfiihiid^JiAin^ ilw forfiiiiliaii m' S^ilkrrMlJ I k' fel^iilfa Nuu 

ftifinjft hiUmiiHy I'iArdli huE ipickv vr gliL-anyi Afirt fiii]iEii:ly 

nmurrkriitftl niut ilai|i«|i4e c]>rifthMr|£^ A hrllElant 
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True fciiiie, in the sense in which the term wUJ hereaFter be 
used in this report, itnrt within the meaning of the nante ns accept¬ 
ed by progressive petrORrapheri, consists of a tuassive type of rock. 

identical in chemical constitution with 
Cr5£!i%“il'S ShiisH. Plutonic origin, in which tiie 

crystallisation of the molten niagmj 
has been almost entirely arrested, so as to result in the formation 
of an apparently homogeneous or rry^/d-crysruffiiir structure, where¬ 
in no trace of individuality, as mineral units, can he detected 
either by the naked-eye or with ortiinaty light under the micro¬ 
scope. The crypto-crystaJline or hidden character of the differen¬ 
tiation of the glassy mass into incipient crystals can, however, he 
made out by the use of poiariscJ light; so that if the felsite hap¬ 
pens to be identical in chemical composition with a grauite, its fad¬ 
ing cansiiiusnts of felspar and qiuria can be recognised, in spite 
of heiug so intimately and ohscurety blended together. Such fei- 
sites do not occur naturally, in Jarge unilonn niassea, butar^ aU 
Wjtys mure or less diversified by crystalline patches, sporadic cry- 
stats or incipient growths. 

When the crypto-crystalline texture predomiijates. the rock for 
all practical purposes may be regarded as a FftsiU, and in this 
generalised condition is possessed o( physical properties, the prin. 

ctpal features of which may be sum- 
U*** marised as intense hardness and capa- 

st fctllltS. . , 

bility of withstanding severe abrasion ; 
but the texture by reason of its sub-VItreoua character, cannot re- 
sist sharp blows DOT the stress of severe crushing force, and is 
therefore unsuitable for eitber general building conatruction or for 
road-making operations. On the other hand, the feisites ought to 
furnish ideal material for the construction of steps, landings and 
fioors,-iit slabs and tiles j-aud are frequently, in some of iheir 
varieties, and altered forms, sn highly ornamental, as to Justify 
their use for the production of table-tops, clock-cases, vases, fancy 
tiles and the like they are all capable of taking a brilJtani po¬ 
lish. 
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t^COKOHiC OEOtOr-V OF PORilASDAK STATE 


•r«n^.i»».l Pl.«» iP >1“ »>»«' 

^offrequenloKumDcmong ibe hjp.i.y«»3t 

,W B.,d. UilU. So««™m, 

exhibit variaiions in texture at differ- 
rrimUleRtl Phw»* f*’' cnt parts, comparable w those to com- 
tti» (* flfSMpbjt**- fdiinti among add lava-flows ; 

while among the smaUcr intrusions 01 the 

ri«, every diversity oJ geoJogical structure .nd 

may he discovered, within the compass ol even very ^ . * 

so that in pegging out Quarry.siies (or the exlractioo of ua lorm 

quality of stone, great care should be exercised to s«ure maleriU 

strictly true to sample by quarrymasters who are not also expert 

peirologists. 

Mihougb fto sharp line of demarcation cm be drswn between 

fel>iln .nd cr.p=phyr«. .K«.l i" «««« "Lt' cTte 

thtrewe.peverthelM,. a r«« praclical *rmkka that ca« ha 
madalaaerva suida. to ihaalltaeat of appUri petroloar. 

Under eondilioos of «ry rapid eoolina at ioiermediate fhypa- 
h„..lldei.lh. id lheyat.lt'. etoil. an acid tnaama. »onld lit .M 
oronabilily coiiaolidalc to lorai a afawy ot itflrMUj lock, “Pt^ 

Veas crowded with ferro-magncsian 
tit.»r microllies and cry siallites of tndeier- 
VlUKtlti Tts* «> minable composiiion. Such rocks are 

(crmed Pitekstonas: but, although they 
come within the category of the special series now under cmisider. 
ation, no examples have yet been discovered m Porbandar SialCe 
When the same magma takes solid form less rapidly, so thatlt 
has time and opportunity, the bulk nf the texture instead of being 

vitreous (amorphous or isolropic I, becomes eryfito^cryitailmt; that 

is to say, that while ite minor acces* 
aory minerals such as iron-ores* and 
its ferromagneslan cnnstliucnts, Ipyro- 
«no In the Porbandar types h take recognisable form, the domi- 
nam portion of the maw consisls of an apparently strucluretws 
material: instead of being isntropic,can be resolved by pola- 


F*ltllt ii ■■ 
Typ*. 


Plate V 





pig. 6. East End of Bridge on Ihe Banawao Bond, 
spanning the Creek at Porbandar. 
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rised light into birefrtngent constituents, which exhibit the optica) 
reactions of felspar and quartz so intricately iniergrown as to be 
practically amalgamaied and inseparable. To this texture, and this 
texture atone, when it occurs in hypabyssal rocks, and not when 
found present in acid rocks of volcanic origin. Us in the rhyolites) 
the term Felsitt will herein and hereafter be exclusively applied. 

A slightly advanced stage in crystallisation, is heralded by the 
appearance within Ih* felaitic ground-mass described above, of 
minute spheres called ; and when these are characteris¬ 

tic of the rock-mass, which irequenliy 
idd Splaritlltk UcCOil^cs c^rminccital, Ibc stotie may bfi 
'‘*'*“**' called 8 SphcrulUic-FcUite. Under 

moderately high magnifying powers of the imcro»cope,-from $0 to 

150 diameters or so, and with the eniployinent ot poUriaed light, 

these apherulltcs mar he demonstrated to consist of radially dls- 
p04cd hbrib or elongated crystals ImicroUtes) of feispur and 
quartz, which are normally, the last minerals to take crysi*ltine 
form; and, when abundantly present, endow the rock-mass with 
increased toughness ; so that rocks of this deacripiion, which are 
well represented in ihe Forbandar lormaiions ot ihe Bartla Hills, 
may be utilised not Only lor ohiamenlaj purposes, but the wastage 
could be profitably broken to guage to furnish good and sound 
road-metal. 

Subsequent devetopmenlf of the spherulutic type of structure, 
mav frequently be witnessed among the Parbandar felsites, where 
the simultaneous crystaUisatiou of the Felspar and quartz assumes 

the form of elongated laths of those 
p*fgst-«rhtramc« or fitKit minerals projecting radially from a 

** •) crysiailmc 

nucleus, thereby producing so many 
centric systems; which, when closely aggregated, have by some 
writers been called ps^ml^sfhertilitts* 

A Stage in advance of the above is shown, when further differ¬ 
entiation takes place, sod the radially disposed laths of quartz and 
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rehpar assumt more highly developed cryeiaiiitte rornis» on an 

eKceSfiivcty inifiiiic thcf-sby 

irittoA *1 iicipk*? tnff binli to ceatnc &y$Eem3 of incipi- 

mlcropegmatlte. A rock thus cons^ 
tilled, miy confidently be expected to rank a» decidedly atronger 
and tougher than one in which the centric syatemi or aphcrisliie* 
consist of radially arranged cryptographic tutergrowtha of felspar 
andqaartt, which can inataotly be detected by the u« of pofarwed 
light under the microscope) for, between crossed nicols they show 
the characicnslic black crue^. cauls'! '>V «i'«ction m those fibres 
whose uses lie parallel to one of the cross-wif« lodieatmg the 
diagonais of the poUriAcupic prismSH 

luctpieui micropegmatite. oi the character noted above, heralds 
the type of sinicture calledwhich, in its finest develop¬ 
ment, with relerence to the strength of materiaU, is found forming 

the groiuid-inass ot rocks property cal¬ 
led ; and, among grano- 

phyres. It is only those lexiorea that 
Can oe very clearly shown to be main¬ 
ly composed of micropegmaiiic capable of being most readily stu¬ 
died under magdily mg powers ol from 30 to 35 diameiers, wmeb 
iuiiiJy a cfaiiu t«* ne piacea tn me highest grade ol bunding stones 
and materials, where tirenglh and durabilny are the cnicria upon 


arssbfhyrlt Sirydurt ■■ a 
T**t Isr ainsftU w Uriss- 


which to decide. 

On scantling the register of rocks collected during the first 
traverse ihiough the southem and south-western regions of the 
Barda group of htlU, it will be gathered that Porbandar State is 
exceptionally rich in rocks of the granophyric type, and also con¬ 
tains many lelsites of economic worth. These have been very 
carelulty located; hut are only provisionally named, pending 
workshop preparations and Uboratury determinations. As soon as 
thU work has been accomplished, each com,rn=rcijUy valuable or 
tcientifically inieresiing specimen will be accurately named and 
described In detail. 

Explanatory mailer dearmg whh the other massive or igneous 
rocks met with during lit* surveys up to the end of >he first quar- 


Plate VI. 



Fig. 7.—Consolidated Shell-Sand. Scarp of Marsaitia 
Vokala. Arabian Sea shore near Lambo. 
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t«r will be clven in these pa^es, soon as the reirioiiB in which 

they arc developed have been Iravers. 

.irutiWjirJ:,";. 'A F" fre«». il .III b. 
iLMtefBs. 10 note that only one large basaltic 

dyke in itae neighbourbooct of 

wao Sutton^ and a small eminence formed by bedded livas to the 
immediate E. of Kandorna have yet been encountered. 


With reference to tbeeedimentary and kindred denosits hither, 
to identified as formittR inieErat factors or phyla among the rock* 
encountered during the traverses to date, a brief explanation in 
this place of their atratigrapfaical relations, modes of origin, and 
diatinctive features may advantageously be recorded as followi 

Evidences of the geological age of the massive rocks, mainfy 
derived from observations in Fenmaular-Jndia and also in other 
parts of tbe Province of Kdihiiwar, go lo prove that the entire se¬ 
ries of igneous rockt including the 
hypabyssal imrpsions, the vol- 
S’***- canic dykes and the bedded-lavas, 

types of all of which are found in For- 
bandar State, were formed during the Creiaceo-Eocene of the Eu¬ 
ropean and the Deccan-Trap Period of the Indian Geological Re¬ 
cord. 


The cnnvulsioni which gave birth to the enormous overflows 
of Uva from gigantic fissures, resulted in the formation of the vast 
acciiiijttlaiion of bedded lavas with their subsidiary dykes, which 

tevday constitute the wide plains and ranges of hog-backed hills 
of the countryside; and rhesfl were clearly consolidated at inter¬ 
vals, probably during the efoeing of the Cretaceous and the com- 
iticftcenieni of the Eocene Period ;ao that the oldest rocks of the 
Porbandar State do not date any further back in the history of the 
formation of the Eartlt'i crust, than the close of the Meaoaoic Era. 

Volcanic activity, however, was unquestionably rife during 
early Eocene days, and probably abated and ceased altogether 
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during thit Gci^Iogici! Period manifestations hting limit* 


ed to a few violent outbursE^ thtough 



tsins 4 rrd high-hiUs, now fa^mlliar in our midst as MOiitit Girnari 
and the Bardn and Afecli Hills- 

It is eonceivabJe that the pent-up molten malerii] prior to the 
final outbnrsl ru Hocene limes would become dlEferentlated into 
2 ones ol Jiglitef aeid migmas above and heavier baste magmas be* 
lQWiftOth4t when Lite material wjs thrntt upwsrds through Unei 
of weakness, in ihe supvr incumbent soJid cruit of the uiirtbj the 
acid and more viscous matter would cortsolldate practically irt the 
immediate cieighbourhuod of the outlet: while the more mobile 
basic matter would subseituently be Forcerl far and wide. 

Observations in the ileld, confirm the assumption noted above; 
for it has been found that the core of iniruded material forming 
the basal wreck o1 a huge volcano or compound volcano In the re¬ 
gion of the Bird a HlLli^ is composed of denuded dyke rocks of 
hypmbyssai orlgliip aupplcmenled by coniiguoui masses and dykes 
of rhyoiitCr [acid votcanics)i and enormous far-reaching dykes of 
dolerite^ (basic volcaulcs}^ which streich like toriy ramparts from 
Iht base of the group to distant paru of the PfOvince. 

Upon theceisstion of volcanic activity^ a prolonged period of 
severe denudadan must naturally have followed lo devastate the 
gigantic mountaitis to their very base, so as to lay bare their by pa- 
byssal cores | while simultaneous and tubaeouent earth movements, 
of ihe nature of gradual subsidences and efeyaiions of the land 
must have supervened, to account for the present physiogcaphical 
features of the counlryside* 

Detailed studies of the sedimentary deposits ntong the coastal 
andsub^coast^l i^reasof Porbandar Staler serve lo reveal many 
noteworthy and Interesting f^cts of both sdentilic and economic 


Orprni^^a tt iSt 
iMmi Pm tkt Cwi «l Persia* 
Sfrlolh# StAi «r tfei Girts 
tlrvttf si Hills. 


significance. It has been founil, and 
duty recorded in the monthty or Nar¬ 
rative Reports of this Departmenft that 
there ore indisputable evidences to 

















Fi]{. & BUUotite-Ltmestone, Adatiana Heights, 

Barda Hills. 

pbolAmkraitraph from ■ ProptrolicMi by E. Howani Adyc. 

Moanlfled 20 diatii«tcr<i. 
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arcifpti«iil»Jl> drepcmUlo ni tlus IkiMS of llir Wiillvw<*tcrn fllMib ol ttw.- 

Uariin in IVrbmidni' StRte, 

Fig. 9,- SliliolilC'LliJiestone, Amskharda Quarries. 
Btaanwad, Bard a Hills. 

PtiotOTiticroSi'ava from o PrepiritJoii by E. HowOMl AOye. 

Maftnlflod 35 dfometerh. 
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Plate VII. 
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prove that there must have been a gradual tJnklns of the ground 
from the present sej-board right up lo near the base of the Barda 
Hills in the direction of Adatianaand R^nd-w^o lathe lertiary Era 
or more precisely during the Miocene Period,-equivalent to theGdj 
Group of Sind and iheDwarka Bedsof nurth^westera Kdthidivdr. 

These deposits consist mainly of iimomtic limestones and cotig- 
lotncraies full of characteristic fossils, only just barely detectable 
in the recently formed rucks of the coast-line, by the rounded trag- 

menta imbedded in the latter. The up- 
Li<tifliik-ii»c c«af. per beds of these Gdj llmesionea are 

loBiraiCS bl Ik* 'tUseca* PtHao >.11. 

ar Uij «( Ptfkstiiir Slat*, also visible at toe surrace, towards the 

base of the scarp on the W, bank of the 
Creek apanoed by the bridge of the win Road, Porbandar, atid 
alsoou the W. aide of the N. end of the Victoria Juuitee Bridge, 
For bandar, fndicaiions o( these Tertiary Jlmotiitic limestones also 
appear iutermiUently a: the surface, according to the sculpture of 
the land, on the roadsides leading from Fornandar vuiVirpur to 
Rii tdw&o. and from Adatlina viaKpJtkhara back to the dty. The 
best development of the stone hotveyer, in the vicinity of Porbaiidai 
is only to be met vrtib at various depths below the surface notably 
by an caammaiion of the welhsbaft lo the N. of Ibe Dwarkadish 
Gardens in the Bokbirn limit, EracI localities and derails concern* 
ing these tiotics have been duly noted id the Register of Snmpies 
collected for theStatc as Nos. y, 12, tti, IS, 23, 24 , 43 1 ^ 1 / 34 t?]ilb 3 , 
104, and 108. 

From former in vestigations, it is expected that the more exlen- 
sive deposits of these stones of Tertisry age which are known to 
occur in still untraversed parts of the State arc likely to yield com¬ 
mercial products of permanent importance in the form of ornaineti- 
tal GtofiB in various shades of yellow; and of pigments and distem' 
pers of the same colour; which, of course, by the proper application 
of heat, could be converted into the popular marketable Indian-reds 
of commerce. 

The stone registered as No. 103, occurs as a practically horiron- 
li) bed of about 3 feet or 50 tn thickness, at a depth of some f 4 to 
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i 6 fee( from the surface of the ground, dftcloaed by a newly sunk 

ncM-shaft noted above, which Ires with- 
OrM«Pi*i FJBd*f*iitep»t inthelimlta of ihe village of Bokhira, 
f>ifCiir«l FprtijiiKiir. ^ thecUy of Porbatidar. 

The material appears to be idenlicaJ with ihe variety of ornamental 

limomtic limestone named rindiratiie by the writer! but it would be 

impossible tosute to what eaient the stratum is developed, ashed* 
ofthiscbaracier,lnthes.me series Of formations elsewhere, have 
been found to be merely locaUnd apt to vary to trature. Pindaralite. 

it may be mentioned, occurs ai a uniformly textured stone of Bnequa- 

Uty,in form of a superficial bed of from i to J feet in thickness over a 
very amall area in the immediate neighbourhood of the village o 
PinddraQntheSW.sboreof the Gulf of Kutch j and it a partially 
dolomitiscd limestone composed of almost ultra*microscopic parb- 

cles Indued with limonitic stamlng, evidently derived from the 
wearing down of the bicritic rocks adjoining. 

This limonitic limestone with Us d«P suhstratom of richly fos- 

sUUemus and rubWycongtomeTaies,has been shown to be overlaid 

by a succession of almost azoic beds, and beds composed almost en¬ 
tirely of comminuted marine Abells, 
Ffiraiiiinifira, and » goodly proportion 
of sand, and have collectively been as¬ 
signed fay Ft£Pt>EM also to the Tertiary 
Era 35 the uppermost aeries ol strata of 
that age, which he designated Dwirlca Beds, by reason of diflfenng 
markedly in JUhological characters and fossil contents from iheGSj 
Beds below, and on account of their typical de%*elopment in the 
Okhamandal Tatuka, 


(U rtilliUit fli 
pKfbudir State. 


The beds composed of comminuted shells alluded to above, 
are found in their lower or cooglomeraiic layers to contain brec- 
ciated as well as rounded fragments of Gij limonilic limestone; 
^hile their upper portions, bear strong evidences of 
lian in origin, or of the nature of raised-be aches, ti is these bed* th 
are found exposed all along the coast-line in the v,cmuy of Porban- 
dar-city,and which stretch far in land to even appear intermittently 


Plate VI H. 
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at of fh« The fower errata of ihes? Dwai-ka Bedt 

do not appear lo be represeoted in the Forbandar State ; but in the 
OkhamandaJ Taluka ^here ihejr comprise lokrablj^ thick depo^ 
■Its of ocbreous earthy rock 4 ,K calcareous clays and gypscout dtpo* 
sitif conformably oveHying the Gij or Miocetie dcpoiUtp they 
unqueBtionably belong: 10 the Higher Tertiary or Plioeenc Period * 
vrhile the overlyin$£ beds of foraminireral and moHuicin sheU^ 
■and ^hich tail off lentiCiiUrly to the SE.» or Porbandarwards, 
are probably of Poai-Pliocenep if not di^ttnctly of Pteistocene age, 

EteYatton of the land, in PoaUTertsary timei, and the subae¬ 
rial denudation which followed^ wotitd be ^ufSctenr to account for 
the comparatively poor representation oF the Tertiary GAi and 
Dwarka Beds along the W.| SW., and S- shores of Kdtblaiviri but 
it is ccrtarnp that a prolonged period of subsidence* probably com* 
mendng in early Posl-Pliocetie days* with the accimuilatton of the 
Upper Dwirka Beds, must have contmued far on into tbe PleUio* 
ceoe Period, causing marine deposits to he gradually shou^ered 
down^ at first upon ihe littoral of the sea* but afterwards, as the 
subsidence went on, upon all previously formed submerged ground, 
until nothing remained of the former land but a Few islands* to re- 
present the aummlts and ■Jopes oF only the highest hilliaod mottn^ 
tain topi of Kiihidwir* The final clevitioii of the entire Provincei 
with periodic stales of nuiescence, and of extensive denudaiionp 
would suffice to account for the present geological structarc of ibe 
land, IS followB t— 

The Consolidated Shell Sand, to Freely found formine a sub- 
stratum^ overlying the G&j limomtic limestone^ In, and around the 
City of PorbandarjT lails off gradually towards the eUvaied base of 

the Barda Hills; but is found to be 
covered by deposits of quite a different 
ittc Df|tvaiti At NrbAiisf Sttib character Of stone, now familiarly 

known by the name of This 

{Dtliolttc occurs overlying all previously existing rocks ;-hut only 
up to a definUe limit upon the hUbslopes. Tbe base of tbe mUiolite 
is frequently of the nature of a conglomerate] and b often faUe^ 
S 
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bedded; thereby procliltnin^ depaiUion to littor*! depthi, under 
more or less turbulent conditions. Its Inyera immediately above 
the conglomeratic portion, are usually much cancellated, and its 
texture coarse and sandy; both of which art signs of stdimentation 
in the "Laminarian," or aone of great growths of Ats*^, If the 
deposit is very thick, the overlying layers arc found to he increas- 
iogly onitorm. free from deficiencies, and compowd of the tests of 
pelagic as well as boltorm-dwelling Foratnitti/tra^ Now, upon the 
elevation of the land, the total deposit would continue to increase,- 
but to an inverse order to the above, namely The fiaest ctuallty 
of stone would grow gradually coarser, then become cancellated or 
honeycombed, and finally conglomeratic and obiipuely laminated. 
Breaks in the continuity of elevation, or very gradual elevation, 
would serve to add fragmertts of already formed milialite, that had 
risen above the sea level, to the material In progress of foimation 
in both the shallows and the depths of the sea ; so that by subsi* 
dence and elevation, coupled with the modifying infiuences of 
sub-aerial denudation and changes due to percolation, solution ant] 
re-deposition, a series of terraces of different textures of stone, 
which would necessarily vary both veriically and borliantally, 
would naturally result: and IbaI is exactly what has been found to 
be the case in tracing the superposition of the strata from the 
sea-level at Porbandar to its maxlinat devalopEnent on the heights 
of Adati&na. 


SaS-rHMi ■« a«(S( Bsckf 
ti Pflrbudir SitU- 


Since the deposition of the mlliolite during the Pleistocene 
Period, there does not appear to have been any subsidence of the 
land; but, on the contrary there are signs that the elevation has 

been and is still going on. In conse¬ 
quence of this, new rocks are being 
added to the surface of the land mainly 
in two wayS' Firstly, by detritus washed down from elevations to 
mingle with the disintegrating surface rocks below, or to be carri¬ 
ed by watercourses to the sea ; and secondly fay solian deposits, 
raised-beaches and Tiver-terraces, alt of which may be inclnded 
under the headings of Sub-recent and Recent rocks, and many of 


Plate IX. 
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whicb wtJI be enumerated and described in ibe wquel among ibe 
economic atones of the Stale. 

F«m the explanations afforded above, concerning the leading 
types of stone met with during Ibis fi«i traverse of the State, their 
origin, and relative positions upon ibe geological record, the fol¬ 
lowing summary of facts and conclusions will now be more readily 
undemood and duly appreciated ^ 

The arcs of the State covered during the first traverse, may be 

roughly indicated 11 being included within a 

fsee Map) from Porbandar Oiy through Kbipai, Kolikhari, Ada- 

itina,the extensive mil iolitc quarry ■‘Sites 

SMunry it giisiit tt It* and adjoining granophyre grounds on 
Flr»l llE*l«rl«*l Tisiitf** *l - . . ™. . 


Perb*>S*r 


the Adatldna-tlindwio heights, R 5 ni- 
w&o Railway Station, the Riniwao 
State-Jungle Reserve, the country to the south of the Railway- 
line as far as Bordt and beyond tolhe State-hound ary, the State- 
boundary to the South of the Railway-line a* far as the town 
of Kandoma. and the countryside north 

Vin>ur»n<l back 10 Pwbairfat GMlouical Sc-vc, H.aH.|aar- 
ten Tbe .ca-co.K ud »• bonletland frotii Porbandar Cuawaaa- 

bouialoatiltlabcyobdlheRiidSabcb'. PaUcc. «. .I«l ca«- 

fully traversed. 

The oldest rocks encountered, belong to the Cretaceo-Eocene 

Period of the European Geological Record which Is subsiani.aJly 

equivalent to the Oeccan-Trap Period of Pemnsular-india. Among 
^ the earliest formed rocks of this 

TiM Etriiw beS' period, represented by ihe Bedded- 

OitwTrtP iijpir dykes, only a very 

limited area it exposed to the E. of the 

River Minsar, but is obscured by their denuded deposits of^^arse 
oinioliie.Onlyonehog-backedhiUofbedded-hasa^^^ 

Dhir, just E- of Katidoma remain, uncovered i while the 

the River Minsar at Wilotra, but also »l Khirasra, Kandoma and 
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Khijdir U full »f breccUted as weU as rounded fraemtntd and 
pebblea of amjrgdatoidai and compact basalts manifestly derived 
from the underlyitiK berided*iavus. In the map the beddcd^lava 
areas are tinted green■ while the short parallel blue lines over the 
green ground show where the volcanic rocks are covered by depo¬ 
sits of tniiioUte. 

The inter eruptive rocks of the Deccan^Trap Period, which, as 
already noted, probably consoUdated at the beginning of the 
Eocene epoch, mainly in the form of hypabyssil intrusions,as well 

as acid and basic volcanic dyke-rocks, 
TSt Uhi TrasitvM it Mts*- constitute, perhaps, the most important 

4ii Dtbip Ilpk4-r*clii «l - L i_ ^ « 

lit 0K«i4iv1rap PeriKi. asiei Ift ccoDomic stone that y«( 

itiiins iind«ve1ot^edp They include, 

among the hynahy*^it memherv, a fnagnificent series of grano« 

phyrei, which show every phafle in (he devetopmeitt of m'lcropeg- 

maiitic ctruct^ire r-ture tfgn* of ureat itrength in the texture. Oft 

the map^ the grsnopbyresa affd eranophync-felMteir oecupy sue* 

coEoirred (treeti with ftmull red crft$4efp 

Ctntiiioul c«t*«n iiii: where ibis is Umned over with 

Ii4 (hraltthAl Chart of - , . , n i i * j s 

l^orhiiiiap Smt. siiort^blite parallel hntSu it indicates 

ihit the ^riiiiophyre^ are overLald by a 

depatit of milioUte. The feUitte or cryptocrysulltne phase, h in 

like manneri&howii by a i^reefi gmunct with red dati, atid parallel 

blue I'mei to show the pteaence of milmlUe depaiiii. Red 

croffet ifiiaced with red dota on a g;reen i^round are used lo denote 

inttrmediate pha$eti, typified by granophyric feUitea, and spheru- 

Utlc fehltei. 

All of iheiv hypabyaaal rO€ks« namdy the typical (eliitei and 
granophyre^ and their intermediate varieties constitute the vast 
bulk of the Barda group of hUU, with their great ipuri» ind far- 
itreiching outtierSpthe latter of which by reason of their acceiaible 
pofttiiuni^ offer exceptionally favoiirahle aitei for the openiiig of 
quarries. Quarry litesp capable of being profftabiy worked are 
marked on the map by small circlei Indoaing the registered num¬ 
ber qf tbe paiticulir ktpd of stone cliere to be found. 
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C014VtNTt0KAt COLOURS ON TJtK CHART 

Only one e;taiiip 1 e of * basic vokaoic dybe mck belongins to 
the later or closing days of erupiion of tho Deccart-TrapSi bas as 
y« been identified fanning the very considerable nether hill ENE. 
of RiniirAo Railway-Station ; and is indkaled on the map by 
batched red-lines. 

The Tertiary rocks are shown upon the map by orange-coloiir- 
ed patches to point to the presence either near the surface or as 
outcrops of Upper Miocene beds of marine and fluvto-marine on- 
gin, which correapoad in part with the fossiliferous limonilic 
limestones of the G&[ Group of Sind, and the lower portion of the 
Manchhar Group of Sind respectively ; while the Higher Tertiary 
(Pliocene) and probably the Lower Qjstemary ( Pleistocene 1 
or Glacial Period deposits, defined by KetiDEM as the Dwirka 
Group of Kilhiiwir, is rendered yellow on the chart. Wbercrer 
these rocks are obscured by deposit* of miliolltc, ihe oraoge or 
yellow grounds are lined with blue. 

Lastly, all Recent or Sub-recent deposits are indicated on the 
map as foliows:’-Raw-umber for alluvial lands, river-terraces and 
recent conglomeraieB. Raw-umber with red dots, for blown^sand 
(dunes} and sea-shore sands. Raw-iitnber with red lines, for rata- 
ed-beaches and consolidated shell-iands of probably Pleistocene 
age. 

Rocks of economic importance or deposits of agricultural in¬ 
terest ate localised on the map by small circles with the registered 
numbers of aamplet collected, for details concerning which, refer- 
ence to the list of sample* should be made. 
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Plate XI. 













SECOND QUARTERLY REPORT 

OM 

TUE ECONOMIC GEOLOGY OF PORBANDAR STATE 

BV 

E. HOWARD A DYE. F.C.S., nc., 

Gftiattnl o/ nirbmdar 

SeptembeT to November !9IS. 


S INCE THE COMMUNICATION of the First Quarterly Report, 
geological reconitatiiance rvork with special reference to the 
applied petrography of the State, was continued northward 
from 3 baae-Ilne, extending roughly from Porbandar City via Ada- 
tifina to the foot and nether eminences of the Barda Hills, as far 
as the boundary of Vandhra Jh&r un the east, to the town of Kh^m- 
bhodaratlbe west. 

During tbeee traverses, a couple of new types of rock were met 
with, which call for comment in this place, as they are represent* 
ed on the geological chart, now in course of preparation, by con¬ 
ventional colours not hitherto noted. These rocks are respective' 
ly the *' laterites " and the " rbyotUes'Vthe former being shown on 
the map by patches of burnt-sienna atid the latter by thin red lincsi 
in short paraUeta, from NW. to SE., on a green ground. 

Etymologically, the name taterite la derived from the Lstln 
word farrr,^a brick; by reason of the characteristic brick^red colour 
of the nisteriah Its resemblance to its prototype, goes still further, 

for it is usually bard and even slaggy 
LrtJlIiitWB ** ^***^'*' generally cellular in feature and 

structure. This definition holds true, 
it) aubaUocc and in fact, for the bulk of the lateriie as it obcaini la 
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Porbandar Slate. !n iU perfecUy frcsta^ undecamposad, conduioa, 
the IiteriU show^scoriacciwaxuiica, paesine (osensibly into dense¬ 
ly compact layers; with indications of ioints, spheroidal sliritilta- 
ges, veins of fissure and of intrusion ; all In exact counterpart with 
the phenomena to be observed In connecaon with ihcbedded-lavai 
of the Deccan-Trap Period. 

Laterite of 4 different kind» also occurs amoti* bedded-lavas 
separaiinif out stratum from another. At times, the dark-red mite^ 
rial it only an Inch or two in thickness, and generatly t|uile hard 
' . , and iiven vitreous; at olbers, these 

«l Laffp|f*. , , , . - . J 

bjindfi arc itx 

tolerably soft. These varieties of lateriie have been shown to be 
itoihini; mote nor less ihan burnt layers of soli of of volcanic dust, 
Iranaformed by lUe passage over tbom of molten matter. When the 
decayed surface of one bed of lava is very thin, the flow ol a suc¬ 
ceeding sheet, would naturally fuse that superficial layer Into a 
hard brick-Uke lamina, and a thin vetn4ikexone of sub-vitreous U- 
tcriie with an intimate, {microscopic), structure, closely resembling 
that ol brick or red-eartUenwaTe, would result. On the other band, 
when ^considerable period of time has elapsed, sufficient to decom¬ 
pose the surface of a lava-bed inio a fairly deep layer of soil,more 
or less saturated with meteoric water, and is then suhiscled to in¬ 
tense suddeci heat from the overflow ol a second sheet of lava, the 
HOdden soil would likewise be converted into lateritc ; but of a com- 
parauvely soft consistency, it is doublless in this wa y that the 
kind ol laieritic substance called ”bole*' is formed, A variety of 
bole richly stained with terric hydrate, or of degradation products 
in an earthy condition derived from laterlte or other rocks and simi¬ 
larly coloured, furnishes the basis of the red-octare ol commerce,* 
otherwise rlch-reJ, earthy liaEtnatiie, 

Laterisation in sn incipient condition may be observed in rocks 
of every description that have undergone intense sunbaktng and 
monsoon conditions alternately For prolonged periods,-as in most 
iRclrlcst LstBi-itt. moist and tropical climes. The harden¬ 

ing and changes of colour mostly due 
10 the oxidation of the contetned iron, in the superficial and some- 
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ticDcs in the deeper portions of Tffntous ns well ii sedimentary erf 
aqueous rocks, whereby many varjetiea of lawn-coltHiied. brown, 
red and purple ornamental atones of commercial value arc yielded 
from originally grey and black or blue-black iwiures. ought f be 
familiar to the most casual observer; and ure all primarily due to 
the effects of laierisation arrested a: an early stage- These may 
be witnessed in almost every type of rock Ruihcred lor the State 
coUcctioii rdeiails of. which will be recorded in the sequel, as »oop 
as the laboratory determinations of samples can be completed. 

Metachemic chunges. resijliinq in a complete alteration of the 
rock-mass into the subsunce tecbnicaJiy termed “ laicritif” are 
most noticeable in connection with the beddcd-lava formations of 
........ < «t*i. the State, on approaching lU nor- 

Uifdk Ja St*U. , xt.* 

lUerly coastal regions. The laiente. 

originally in the form of fust-cotoured caps to the hnc-faacked hill- 

ridges. which trend from the NW.to the SE.. inter mi ttenily, have 

often been denuded 80 severely, that their remains are sometimes 

coinddc.it with or below the level of the surrounding pUmsri* 
the south of RindwiofOtiit long low ekvutionsto ihehnmtdiata W. 
of llilkharla. The subaeriil decomposition of the lavas eabiblis a 
pisolitic siructiire at place*,-doubilBss the vestige* of former amyg- 
daks in ihc •coriaceous ^one of the lavj bed ; while the subiacent 
compact. much-Jointed kterrte, correspond* of course, wilhthecoiii. 
pact or central body of the lava- tn the Joints and fitstires pervad¬ 
ing the maw. thin and thick separations of good irtm-urc have ac 
cumulated. Further decay, give* birth to the produeUon of alumm- 
oui and terromenrtiati silicateaaud of disseinioated «nie; but re¬ 
cent revearchM have shown that most of the silica, alkalies and al- 
katioe eatibe arc washed away by meteoric waiera. leaving behind 
a hydrate of alumina stained with ferric hydrate, and miicd with im- 
purities liberated by the weathering and wearing-down of the rodt- 

Another kind of Uterlte. noticeabk ar Bikharla. consist* prin¬ 
cipally of a soft, earthy, dull-rtd rock, someiimea hardened by no- 
duka of Iroa-ore, which it would be difficult to account for, «cept 
by a cloae gbservatioa of the overlying strata. The laierite substra- 
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turn, In this case, probably folly formed In early Eocene, or al *11 
events, Pre-Miocene times; was sub«e«iuecitly overlaid by Gaj (Mio¬ 
cene) or D vrark a (Pliocetie) beds, in the foftn of a conciomerale 
composed largely of pebbles and fragments (rotn the latenie» and 
this, in its turn, capped by compact limestones of Tertiary age 
which were denuded down to almost vanishioE point, was overlaid, 
in Pleistocene days, by a deposit of ijilliollte ,~of which only tra« 
ces now remain. The re-exposed conglomerate of iaterltc-pehbles, 
supercharged with inflliered lime, must next have been indued with 
diffused ferric hydrate stain, and the whole finally sunbaked and 
alternately water-soaked, to produce a highly-caScareDu* dull-red 
laterite. When the lateritc pebbles remain practically unchanged, 
and the authigetious lime is recrystalllsed between them to form a 
compact texture, an exceedingly heauliftil stone, resembling a red 
granite, results, to which (he writer ha* given the name *' HabardU 
lite"'', from its having hecn first found and utilised, In the neighbour¬ 
hood of Habardi in Western Navinagar. 

Habardiiite, the original variety of ornamental stone derived 
directly from laterite, and described and figured by the writer in 
his " Memoir on the Economic Geology of Na vunagar Suie,*^* as a 

iaterite-conglomerate. easily tooled and 

Uti'iri capable of being polished, has clear- 
tries Utidt*. . . , 

1y been shown to originate by the de¬ 
position of beds of TniUolite-limestone. probably during the Piets- 
locene Age, upon a substratum of depressed and dhintegraiing la- 
teriie. 

In other regions, where the already formed laterite was fast 
subsiding in a Tertiary sea, and covered by deposits of limonitic- 
limestone, (he pebbles and fragmeiils of the binderiying ]ateri(e. 
would limiUrly be cemeninl (ogeCher by limonitic-lime ; and, upon 
its aubsequenr elevation and con soli da lion, would naturally yield 
laierite-conglomerates and breccias of a distinctive ebaracter de¬ 
pendent upon the nature of its binding matrix, 

Materiat of the abovenoted description was found to be present 
in tolerably large development in the neighbourhood of Tokra on 


* pp aa4-a(d, Plitc XXXU, 
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Ihe Porbandar Slate coast, and hai therefore been deaiifoatcd Tuk^ 
raiitf, in anticipation of lu bcinif found, when properly prospect¬ 
ed, to yield aound ornamentai aiotie In aufficient qiiantity to justify 
Lt/beiojt placed upon the market. Tultralite may therefore becor- 
fcciiy assignees to th< Miocene 

Other ornamental stones indirectly due to the presence of late- 
rile, arc also found inimall local development in various situationt 
overlying the coastal and sub-coastal caps of laterite in Porbandar 
Slate* These are mainly of the nature of laterised pisolites and 
pseudo-oolites, sometimes of extreme beauty and sufScienily com. 
pact and indurated to tute a good potisli; but have hitherto been 
only found in a fragmentary condition, capable however of being 
utilised for the production of small ornanitnlt such as vases,clock- 
cases, paper-weights, etc* There can be no doubt that these stones 
are simply organic tiniestones heavily stained by the iron from the 
laierite upon which they were deposited* Coarse pisoliiic-laterite 
as it may be called, occura in tolerably targe broken blocks, on the 
summit of a hillock V> mile m W. of Tutra. and is evidently a la- 

tensed. Tertiary. toasiUferous limestone; while the paeudo-oobtic 

laterites, are in the same way, nothing more nor less than laterised 
ml 1 i oil t e-1 itnestones* 

Prom the foregoing observations, it may be gathered ihat the 
name " lateriie ” has been weU-cbosen to signify simply burnt ot 
baked mineral-matter, often in the presence of moisture ; but more 
.. „ freuuently by the analogous processes 

Orlffli pt Lattrllv, ’ • ' ' , . * ■ j 

of aliemsie Intense sunbahing and 
monsoon conditions. This inference however, is insufficient toac 
count for the peculiarly limited areas in which the main masses of 
laterite are found ; namely, as caps along definitely restricted rid¬ 
ges or isoialed areas r while precisely similar rocks adjoining, re¬ 
main unchanged. 

To account lor this apparent anomaly, many persons are con¬ 
tent to simply call it 3 " freak of nature"; while others, more phi¬ 
losophically inclined, attribute the change properly called " Jateri- 
sation," to metasomatism caused by some yet undiscovered germ or 
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Other OTfsatiUra, wbicb^by livLitf! and thriving on the fock»lH>i*ei- 
sea the power of hreaking up Its silicatoe in such 1* way that ihe 
BtJica can be carrieil away by percolating water*; while the hydrat¬ 
ed alumina and oxide ot iron negregaie, to cemcfli all other pro^ 
ducts o| decant position or partially altered particles into the cellu¬ 
lar red and moiticd-mass familiarly called " lstcrite.“ 

The segregatioti of the iron outidc. usually manifests itself in 
the lonti of superficiat crusts, sometimes of considerable thickness, 
find these are mostly found cantitiuous with secondary vcin-iike 

ficparaticms and subsidiary vein lets of 
^*^'^^**** more or lees pure haeuiatite, which run 

along the Gssures of former joiaUi and 
cracks therefrom; so that the entire mass may faeeventually involv¬ 
ed in a tnesiiwork of iron-ore. 


It thus " falls out,” that lalcrite may become the seat of rich 
developments of hsemalitic iron-ore of excellent tiuallly ; and one 
fairly goodi locality, known to this day as the ” fron-mines site , to 
. , , . „ the immediate W. of the village of Bi- 

frsa.Qtt ii«B Lsitflii, , . ^ 

kharla, was formerly, (about a century 
ago), a fionrtshing centre of the iron-sine I ting mduatry in Porbin- 
dar Siar^. These so-caUed ” iron-mines," consisted in a number of 


smxlt piu of from 4 to 6 feel in diameter, dug haphazard into the 
superficial laterised conglomerate and the underlying maitive late- 
rife, to depths rarely exceeding 10 or 12 feel. When the induttry 
was abandoned some seventy years or more ago. on account of the 
cheapness of imported iron, the pits were desultorily filled in with 
rubbish by the villagers, presumably to prevent accidenta to stray¬ 
ing cattle; or, as likely as not, to close the shelter* thus afforded, 
against the undesirable verm in,“jack a Is, porcupines, niougoosei and 
snakes.-in which the countryside nnforttmalely abounds. 


It it not ai all probable that the defunct iron industry, at the 
BikhatU siie at alt events, will at any future time be revived; al¬ 
though U is commonly rumoured that the smeltings yielded a het- 
ter (ttialhy of iron than the present supply of imported metal. There 
are other sites, however, belonginff to ibe great lateritic belt, of 
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which the BakbsrU lilc i» but » nuiall otiiUer, where (he ore oc- 
curt in such profiwion, that it would doubtless be cotmiieTciailr 
passible to erect a few emsU blast'rumaces and keep them profit¬ 
ably active. 


The interspaces between the meshes of sepirated iron-ore not¬ 
ed abovCr we commooly fiHad with impure segregations of whitish 
alumina hydrate; which, however, as frequently become statoed 

more or less heavily with ferric hyd- 
UwTiV"^ Ai««iiei*a Iran Yhia material appears to be ciose- 

Jy related to, If not identical with tbc 
substance called '* Bauaite," which was discovered and originally 
utilised at Banjc-pres-Arles, in the south of France, for the manu¬ 
facture of alum and alurnjoiuni on a ccniimerctal scale. It does not 
occur in either sufficient quantity or purity In the neighbourhood of 
BikbarU; but there is nevertheless a tolerably large development 
thereabouts of a soft dull-red laterite. clearly shown by gradual 
trantiilonal forms to be derived directly from tbe superjacent beds 

of limestone-conglomerate originally 

... 

fragments, which has become so hea¬ 
vily indued with ferric hydrare. and holds such a large proportion 
of decomposed pellets of hydrated alumina, as to furnish a goodly 
supply of refractory material, which It is suggested, might be turn¬ 
ed to good account fur lining furnaces. 


The segregative power of the hydrates of alumina and iron in 
laterite has served to endow the material with physical properties 
which have been taken advantage of by engineers and others, in 
MlHf Vmoruitrii*. localities where road-metal of good 

quftJtty h BcirCf, ft was foapd Ihst 
when lutnps of laterite are wetted^ laid atid compressed by rollerii 
they speedily unite to fonn a flrm^ level and reaitiefit iurface, In 
every way adapted for iTrdlnary ruadwaya that are not subjected 
lo severe and heavy traffic. If properly drained, such roadwayii 
by reason ol the porosity ol the laterite top-dressin^s oan be kept 
comparatively tree from slush during wet-weathers but when the 



33 ECOBfOMIC GEOLOCV OF PORHANnAR STATE 

dry«aea«Qn irii itnd high wirtdi prevail, the cloudi of red^duet 
frotti such loadwDya, have only too often been vetoed aa on unmitl- 
eatcd nuiaance. Latedte however, has louod favour elsewhere for 
the botldinx of vnlverts ; but. by reason of Ui otHerwite dcHirable 
Attribute of porosity, and the excess of iron which it bears, can be 
but of little if Any use to the aitricultunst or rural econnmisi. This 
is strikingly borne out by the paucity of natural vegetation, and 
the stunted shrubs and trees found in luteriltc regions. 

In a country so rich* in biii 1 ding-atones as Porbandar State, the 
laleritk rocks are not likely to be olilieed even locally, except for 
the erection of piled^up stone-walls; but it may be noted, in pass¬ 
ing, that on the Malabar coast and in the island of Ceylon, laterite 
is largely used for the building of durellings. Tn this connection 
Mlt. JOHN Watson of Cambridge records,* that "When first 
quarried the rock la so soft that itcait easily be cut out with a pick, 
sometimes even with a spade; but it hardens greatly on exposure:. 
When the stone is sufficiently hardened after being quarried, it is 
then chipped or cbiseiled into shape and used for building, ft set- 
dom attains a hardness which will enable it to resist the decaying 
influences of the weather, so it is usually covered with plaster or 
mortar as a protection. In the coastal districts, however, many tem¬ 
ples, some of considerable antiquity, are built solely of latcrite. and 
appear to have stood well." Concerning Ceylon, he further noies:- 
" Many native houses on the island are built of this material.When 
protected from the weather by a coating of mortar, which is uioally 
composed of two parts of sand to one pan of coral time, these build¬ 
ings prove to he very serviceable.** 

Turning now briefly to the second commodity of economic Im¬ 
portance noted above,-namely, the Rhyolites of l^orbandar State,* 
the following observations may be taken as fairly exhaustive o( 
fhk RkHthu d^erSisatrSiiw. the subject; as this particular tvpe 

of rock appears to be strictly limit¬ 
ed to a few Jbw-lyjtiE dyke ridges, borderiitg, at a distance of 
tlj miles, the extreme wes tern base ol the Barda group of hills. 

*•* Pdtwh sad Fottiim Buildlnf SKum,*' Csmtj rMtgf Univenity tTew, I911, 
pp. 340-343, 




Plate XV. 



a. 


o tJ 


E 


' i = I S 

^sfi. 1 




EZ 



















OCCDlttERCE OF OBSmUN 


33 


The dylee« trend practically N, and S. for a distance of nearly two 
miles above ground from the of Khisiri to the W. of the village 
of K^gka; and exhibit sundry diverticula from £SE. to WNW., the 
principal of which stretches from a point j furlongs SW. of Nigka. 
for a distance of about ^ furlongc WNW, to vaniah and them reap¬ 
pear on a level with the ground, about a mite farther WKW.. in 
Navdnagar territory- This diverticulum, appean to be difTereolia- 
ted at places into vitreous bands of obsidian of a black and some¬ 
times brownish colour fn massf, as shown by detached fragments 
here and there that have found their way to the surface; and. It 
may be noted, in this connection, that an essentially similar dyke 
belonging to this formation, U exposed; with a typically-fomied, 
wide band of black obaldian immediately NNE. of the village of 
Rojhra in Navinagar State, which lies only iH mile to the W. of 

(he middle portion of the main N. and S, 
OccerrtKtetOhulls. rhyolitic intrusion. The glassy bands of 

obsidian are found to occur alternating 
with the commonly lithoidal rock in the same lava-tlow; while at 
the edges of the intrusive mass more particularly, and where the 
rock is subjected to contact metamorphism by the subsequent in¬ 
trusion of baste dykes, the texture becomes indurated and frequ¬ 
ently, closely banded. 


With special reference to the occurrence of obsidian in Por- 
handar State, the following extract from the writer's reconnaissance 
notes, may here be incorporated with advantage i—" While tracking 

the northward course of the main rhyoli- 
nrc wt^bJiti/sw tjt' dyke from ^ mile WS W, of Nlgka to 

its apparent termination 500 yards W. by 
age, it was noticed that the stray fragments of ob- 
wlth, amid the superficiat shingle of the dyke, 
ad it was therefore expected that an outcrop 
thereof would st. 1 be delected. In swerving slightly eastward, 
the dyke Is eroded to its very centre by the channel of the Orio 
Vokala, and aifordi thereby an esceptiottally good view of its sub- 
vertical columnar jointing rof which a photograph, Fig. tOv wag 


WNW, of ibi 
•idian were- 
more frequent) 
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Itlcen. U I* thereaftef obacureii by a deep layer of soil ; but 
festly narrows down, to be re-eapoaed In a retniikable matinef by 
ihe erosion of a tributary /irlfrl to tbe Olio Vokala, aorue 35 ® vai'ds 
WNW* of Niska^ Ai ibis part, which U evidentty the termination 
or forked ler mi nation of Uie dyke, the banded character of the 
rhyolite becomes extremely perfect, being differentiated into aonca 
of fissile, black obsidian intercalated with much Jojntad slabs of 
highly indurated lithoidal rhyolite :-lhe entire mass being charac¬ 
teristically contorted by its Sow, and adapting iiaelt to the sinuo¬ 
sities of the fissure through which it wai forced, as showji by the 
photograph. Fig, il. 

It is more than probable that the rhyolite dykes of Porbandar 
State, located above, cmefEe lartbcr westward to epread oui into 
bedv (ir sheets of lava ; as ii has been found and recorded by the 
writer * that the WNW. dlvcrticle from the H. &i S. dyke, abotii H 
mile SW of Ndgka, runs aboveground, for fully three furlongs, to 
vanish, and then reappear on a level with the land, midway be¬ 
tween Hithin and Rofhra in Navdnagai State. The rhyolite at 
this part is of s rudriy-browti Colour and rough trachytpid icature, 
elhibitlng marked Oow-structure at places aud pervaded, after the 
fashibn of basic bcdded-lavas, withcolumnar joints and spheroidal 
sbrinkagea. 

When molten mineral maUer consolidates upon or near the 
surface of the earth, that is, by more or less rapid cooling and un¬ 
der conditions of comparatively low pressure, the resulting rocks, 

whether ol the nature of extruded [ava- 
Dctlalitia*! tS* [(■** "RSyetlu." (lows, or intrusive sheets, dykes, etc., 

arc classified by petralogi&ts as of 
Votcanic at Mrufitivt in conirodistinction to the mojp deeply seated 
rocks already treaied of, and theSM it or Pluienie 
rocks of holocrrstalUne texture formed attiOM ‘able depths 
within the earth'* cruii. i hfiff / 

Volcanic rocks, moreover, are, for the sakii V coventlonal de¬ 
scription, separated into several greu/j by reason of predominat- 


* "Ueaioir, ikauoiiiic Gmlosy of Kavacagu Statv,* Donbayi i9t4» P> 4A 
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inc uficuliarities. Primarily th«y arr, like lii* roct* 
hypabywal oficin. divided according to thoir 
Z imo acid, intermediate. ba«c and 
U.e .cid «d=.ni=., 

physical diaiincticios. to constiWie/a»d««. and _ J a 
L,p..d rum, .. «- 

■tone, was happily chosen hv BARO* • characterise ^he 

press the circumiiance ih.Xjt^ 5/r«r/-r« nsnsUy characterise 

rnemben of this family of rocks. p^-hindat 

A, ..r«dy no,.d, .he ecid er 

S,stc are divisible into three mam varieties^ of ^ 

h.„d, .h.«.e, . dr X,„ .„.eu 

V«rl4llm «S 1;"* ,**!*• mens and for purposes ot instruction, 
at Part«S.r Sut*. j ^ n^ar- 

k...v, 1 u. I »hilc lt> 

once proved to be disastrous y mii Roihra in N-tvAnagar 

siaie, w*», iw eeotoKtst to bccoalofanui- 

by more than one so-called , .. . ' c-aie of Gondal at 

Hill, .»u.h« u..ive incurwd cou..der.bk "I«”“ « 

■iuliinti . »tll-«h.tl lor Mvuril f«ol. »od '7h^!?,l.°i,”e 

bl.ck vulcfc kl».. brforu b. m.d. .«« «• !•» 

To».rd. lb. eiiiy «' *'« rt, 

- !■! • . ..lAni of flwoliiB in Pnrbsndar Slate, the focK 

r'^^''' .Lllhibits i Strikinely baoded-siruclure and at the same 
freqnenily eshib.ts a stntf ns y ^ ^ 

f r the manufacture of quaint and ornamental »manwares. U *s 

duaWtuI, bo«.«r. wh«hcr.ulild.u.ty "I"''™"* 

Of such maierial can be depended upon; but at all erent., 

;ro^n« Of .ucb u worthy u. bui.k bun.. l» uuud -- 

future develop mo tm-_--— 

*. s. ChL fykhwntM. latia Bd. XI, IS*!. 








irOW^liir PORBAMHAB fsTATl 

L»«ly, the bulk of material forming the great rhyolite-dykei 
of Porbandar State, is coostiluted by their central cores of densely 
compact, vertically jointed and transversely cracked stone, which 
sometimes exhibits spheroidal shrinkages. In a perfectly fresh 

condition, the ground*mais of the stone is of a subdued crejish 

colour flecked with very small whitish specks of felspar crystals. 
When weathered, the colour of the stone changes more or less 
deeply, into shades of fawn and brown tinged with purple and 
roseate hoes; white the edges of the dykes are prone to become 
cleaved, and their surfaces to show Qinional-structure, resembling 

the'grain'in wood, and a rough or Uachyioid appearance to the 

naked eye, ^ l 

Under the name of "Light Volcanic Rocks" rhyolites have 

been largely used in the United States of America* for general 
building purposes : and there is oo reason why the excellent exam¬ 
ples now found in Porbandar State should not be similarly utilis¬ 
ed ; seeing that if quarried from the ceniraJ portions of the dyke, 
large building blocks are easily available : and, unlike the felsitei, 
which they approximate in chemical coraposition and outward ap¬ 
pearances. arc capable of being readily tooled in any direction. 
Rhyolite wastage, the rubhly portions at the borders of the 
large dykes and the abundant angular shingle almost invariably 
found on the slopes of the long, low ridges, although not to be 
compared with granophyre wastage for road-making operalioni, 
are. in every respect equal, and frequently superior to the banc 
volcanic dyke rocks for ‘‘metallingj" and preferable to the much 
harder felsitcs by reason of being less splintery. 

Apropos of rhyolites or acid volcanic lavas and felsitei or 
crypiocrystallint rocks of hypabyssal ortgiHi much raisconceptlou 
has hitherto prevailed even among expert geologists, at to correct 
tiomenclaiure. Many rhyolites of homogeneous texture have fre¬ 
quently been described as "felsitcs;" simply because hand-sped• 
mens, even when chemically analysed, show that they are com- 

• " Stop* hdnitr/,'* Wjwoif rA* VMtita SbUm. P»« H Noiuwrtali, 

WsihiDglwi, 1914. UP IPU. it wenflittr. 
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DIPFEREHCES SETWEP?! RHVOUTES AMD PEL51TES 3? 

pOKt! of AO iniimato admixture of fctapar and cfuartx. It la there* 
fore desirable to draw as sharp a line of distinction as possible be¬ 
tween these two tjrpei of rock, especialljr in a rfiEion where both 
are well represented almost side by side, and therefore liable to 
occasion confusion. The foUowine observations and su^eestions 
are therefore offered for the information and fuidanceof economic 
geologists i — */* 

It Is suggested that tbe term Fetsile, shall be exclusively reser¬ 
ved for rocks of undoubted faypabyssal origlti: and that Fhyotiit, 
in tike manner shall be applied only to truly acid volcanic rocks. 

^ , The rough and ready tests in the 

aes Pftiltes. held are that, whereas a large block 

or boulder of fclsiie may, and when 
quite fresh usually does cETectually resist the blows of a stedge- 
hammer, an equally unweatbered block of rhyolite can always be 
readily trimmed with an ordinary stonc-breaker*s hammer. Both of 
the sped me ns, when of homogeneous, compact texture may break 
with a CO nchoidal fracture j and, when more or Jess porpbyritic, 
with uneven surfaces. 

In the laboraiory, the felsites wilt be found to be intensely 
bard, capable of resisting severe wet or dry attrition, but prone to 
be splintery under great stress or sharp impacts ; while their spec)*- 
6 c gravity usually exceeds 2*6. The felsites, on the other hand, are 
comparatively soft, can be easily ground down when subjected to 
attrilton on a carborundum wheel, and generally show a spedBc 
gravity of 2 'S, which, in specimens altered by contact metamor* 
pbism or devitrification may rise to 3 ’ 6 , 

Under the microscope, both feisites and rhyolites of homo¬ 
geneous texture may exhibit a cryptocrystal line structure ; but 
whereas the felsites are prone to foreshadow or even to display an 
ultra-microscopic, micropegmatic or microspheruiitic texture, and 
disseminated specks and crystals of magnetite and ferro-magne- 
tian minerals, t he rhyoti tea are gene rally characterised by an abun¬ 
dance of microlites and crystallites orientated to Indicate flow- 
atructure; and, particularly in the very viueoui vaneties, exhibit 
ipherulites and perlitic cracks. 
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It will tiAw be gathered that the eomparalively limited deve- 
lopmentof rhyolites in Porbatidar State are only tnenifetted in the 
form of a few dy tea, com prised within the area from Khiatri to 

Kagka and thence for a few furlong* 
Mo4t pt OtrifHsct, Act ip* westward while they do not appear 
IS™,."* to e<Kl«i io .n, ait«lion fot mo,, 

j than about four miles from the bate of 

the Barda Hills, which may be presumed to have stood as the 
focus of their eruption in Eocene times. 

This proximity to the source of eruption. Is in strict accor¬ 
dance with the physical properties, chemical composition and 
other ascertained facts concerning rhyolites in general; for, it has 

repeatedly been observed, and tersely 
Thi Scspiaci «t Vplcsptc Litpi. ,^nimarisetl by PftOFBSSOR JOHN W. 

JUDD. F.R.S,,* that:—" the uttdaubled 
fact that in so many volcanic regions the eruption of andesitic and 
Irachytic rocka, which are of Intermediate composition, ie follow¬ 
ed by the appearance of the differentiated products, rhyolite and 
basalt, which are of acid and basic composition respectively, lends 
not a little support (o the view that under each volcanic district 
a reservoir of more or less completely molten rock exists, and that 
in these reservoirs various changes take place during the long 
periods of igneon* activity. During tbs earlier period of emption 
the heavier and lighter elemenii of the contents of these aubierra- 
□ean reservoirs appear to he mingled together; but In the later 

stages of the volcanic history of the district, the lighter or add 
elements rise to the top, and the heavier or haste sink to the bot¬ 
tom, and we have separate eruptions of rhyolite and bnaalU*' 

Acid lavas, among which the rhyolites furnish a first type, are 
comparatively more or less viscous, and consequently apt to ac¬ 
cumulate as dykes or lava-flows in the immediate vicinity of the 

teat of eruption ; while the more mobile bask magmas in u molten 
condiiion, which follow in their wake, natumlly run past, often to 
great dUiances, frequently in the form of dykes of enormous VQ- 


** Till Mliioo^ Lotuloni 1907. 3 Cii 
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lume» traverflinfi ihe rock* of the couttuyside for raa-or mile* around 
the foco* of eruption. T&i* indeed, iv exactly what haa happened: 
in ihecase under coneiderAlton; so that, from the evidence collec¬ 
ted by FEDDE^ and the present writer,! the tollowinK brief ac¬ 
count of the forotation of the Barda group of hillft and their out¬ 
lying eminence* may here be recorded, with a view to elucidating 
problems or explaitiiog occurrences that are likely to arise in-the 
sequel. 

Favourably situated within easy distance of the city of For- 
bandar, with railroad faciiitie* around and along its souihem base 
and direct roadways leading to places of vantage capable of be¬ 
ing devetqpad for the exploitation of 
o^rapliifii tS» untiiable stone resources, 

Pifl4ir Sisi*. the fiarda group of Hills occupies a 

practically oval area, with a N, to S, 
major axis of about 14 miles, and uu E. to W. minor axis approach¬ 
ing tt miles in length, which lies but nine mites distant HE, of 
Porbandar Port. The relief of the hills, their principst altitudes and 
drainage channel*, are depicted in detail upon the geological chart 
which accompanies this report. 

By far the largest portion of this immense area,-abogt two- 
thirds of lt,’-atiU belongs to Ihe State of Porbaudar. This comprites 
fully two-thirds of the central zone above the minor axis, and the 
whole of the southern halt of the space below that line. The lofti¬ 
est bills of the group, at present practically inaccessible to mining 
and (luarrying operations, are located towards the nonhem por- 
Itons of the group and without the boundaries of (be State t but an 
incalculable advantage is manifestly gained from this ctrcumstaace, 
inasmuch as the tailing-down of (he hill-slopr*. their innumerable 
spurs, outliers and nether eminences to the S„ 5 E., W. and SW., 
afford numerous excellent and easily accessible quarry-sitci for the 
excavation and utilisation of an exceptionally targe and varied 
range of economic atones, which only require to become generally 

• » siguKtin, Owtoai^cat Surrs; gt lodtA," VoL XXi, Port Z, Calnitti, 18&41 
t Op. ta^ m p. 
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known, to be eagerly tonght Eor by iutelligent and p^rogrctsive 
tautldere, architecltand engineers throughout the tenglh and breadth 
of tmperiat India, A detailed description of Che nature and uses, to^ 
getber with optical determinations and photomicrographs of types 
and special vaiiettea of these stones, coupled, as far as possible, 
with commercial statistics will be afforded in the sequel, 

'From the researches of W, T, BlanfORD* * in Feninauiar India, 
and the subsequent work of P. PEDDBNt in the Province of Kithii- 
wir, it is now geoerally recognised that the great Deccan-Trap 

Period, towards the close of which 
■I *** 1 ^* Barda Group of hills caine into 

existence, must be assigned as cotii> 
ing somewheie between the Upper Cretaceous and Lower Eocene 
times of the European Geological Eecoid. 

Without entering into details, which would be out of place in 
this connection, it may be briefly stated that overwhelming evi* 
dence has been gathered to show that the Province of tCithiAwAr 

in Upper Cretaceous days must have 
TbcBoiisissol ilwbSfSis. been literally deluged from end to 

end by intermittent outpourings of 
molten matter, seething forth from fissures in the earth's crust; to 
consolidate, upon cooling. Into vast accumulations, now manifested 
by the bcdded>tavas, which canatitute the largest portion of the 
‘ country-'^ock ’ of the Province, 

Towards the cessation of volcanic eruption, probably with the 
dawn of the Eoceue Epoch, a few deep-seated foci were left active t 
and it is certain, at all events, that one or more of these must have 
been situated in the region now occupied by the Barda Hills. A 
period of severe and prolonged denudation must next have set in, 
to sweep away almost every trace of accumulated ashes, agglome¬ 
rates and tuffs, and to leave naught but the wreck of a huge vol¬ 
cano behind, shorn to the very core, and subsequently worn down 
by epigene reactions Into a group of hypabyssal hills, with dykes 

* 'Recurdi or the CnIogIcaJ Sunrey of tsdia,' Vot V, Fart iBrs> P- 

t ' Momoirs Of tbc GoafogiH} Sumy ol latfia,’ Voi. XXt, Pvt ^ iBRUpi 
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and tb«ts ol acid-lavas of rhyolites in contiguiltf.and Uler deve- 
topmenta of fit-reachins itiiruaiotu of basic-lavas^ which are found 
to cui through the older scries of bcdded^lavas for many mile* 
around. 

By way of a brief digression, with a view to rendering oibet 
matters of geological interest clear, It may be noted that it was 
during this phase of the building of the Bardas, or, at any rate in 

early Tertiary times, that profound 
tu ET*j«tliin St UiMiu. metacbemic changes supervened oJJ 

along Ibe coastal areas of the Pro¬ 
vince, from Bh&vnagar and around by Porbandaf to the limits of 
the Taluka of Okharaandal and a trifle beyond, well into the ter* 
filory of Mavdnagar State. The maiority of the summits of the 
hog-backed hit!* and ridges of bedded-lavas were atucked. pre¬ 
sumably by alteruations of intense he at. (powerful sun-baking), and 
atpieous supersaturation, ( oltra-monsooti conditions ).This regional 
reaction would be ifuite aumcient to account for the laterisa- 
tion of the ifien exposed areas of bedded tavas along and about 
the coastal countryside; white fiubserjuent denudation would as 
amply explain how it came about that only the caps of hills and 

isolated patches of rock-plain became converted Into late rite, while 
ibelr contiguous bases and adjoining ground* remained unchaiigedi 
There cannot be the vestige of a doubt that the laterites of 
Kdihiawtlr were formed lit Pre-^tiocene times, for there are well- 
marked evidences of their being overlapped by beds of fossilifer- 
ous Hmoniiic-limestones belonging to the marine Gij Group of the 
Miocene Period, notably in the netghhoarhooda of Tokra, Visa- 
wdra and else where In Porbandar State. The preaence of these 
coastal GAJ beds, of course, indicates a snbsidence of the shore 
land* of Porbandar State, cncfoacbiog inland for a conaidemble 
distance, and possibly quite as far up as to the base of the Barda 
Hilla, to the building of which they indirectly contribute, as will 
be ahown in the sequel: while their characteristic yellow-colour, 
is unijuestionably due to iimonitic staining derived from the libe¬ 
rated iron oxides of thelatorite upon which they were ptiacipally 
depoiited. 
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Commerctany coivsldered. thew Gdi heda art of dianoci im¬ 
portance; itiaBmach as trhen ic^ngaled into eofficienlly thick be s 
of comi>actatid eKcesaiyely fine*tMiured rock, they yield ornamen- 

lat stone&i which wcjuld he eagerly 


ProdHcti at n^l 
Qroup fti MlKtni ii !■ Psfbu- 
4mw StAU^ 


fiougtat lor if properly exploited. For 
example, a partkularly 6ne ilotie, 
belonging to this type, of a rich Cin¬ 


namon colour, oniforni, Compacl texture and capable of be.np 
lished or delicately carved, has rtcently been named Bhdrtpdrahtf. 
by the writer, to denote its occurrence in merchantable quantity in 
the vicinity of the viUace of Bhi. wara. Then ngatti, when reduc¬ 
ed in the subsoil ^one to the condition of a nmfwm.y ^ncht- 
yellow marl, as at the eaatern outskirts of the v.Ua ite of PSlakra. 
the marketable material known as yellow-ochre it yielded, an 
much esteemed for the preparation of distempers or convemon 
by calcination into the pigment technically termed Ught-red. 

The submergence of the coastal regions during the Miocene 
must manifestly have been prolonged right through the Pliocene, 
and possibly, well into the Pleistocene Age ; for the Gaj limomtic- 

limestones appear at numerous loca- 
TBe pvarN Oriap a[ Bcdi !■ overlaid without any 

p«rbii««r Sill*. succession or conformity 

fay other beds that gradually depart f rom a Miocene facie* both in 
iithotogteal characters and fossil contents. It was for these rea¬ 
sons that FejjdEK* found it desirable to group them together un¬ 
der the denomination of '‘Dwarka Beds,” on account of their best 
development near the port of Dwirka in Okhamandal. 

In Porbandar Stale, to the n orth of ita capital-town, the beds 
of the Dwirka Group ate found outcropping over a very consider¬ 
able area, shown by a yellow tint upon the G eological Chart; from 
which it will he gathered, that, like the underlying Gdj Beds, they 
are practically suh-coastal, and rarely encroach inland for more 
than about 7 miles. The beds in Porbandar State vary very much 
at different localities ; while the natural exposures and wall-shafts 


* * Memoii^ Uw Cediiigicai of IMiig* VflL XXI, Pait Pl^ 
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do not afford tufficient data upon which to divide them into sub¬ 
groups. Nevertheless, there is sufScieot evidence in all ® 

enable one to assign any particular bed. or seuuence of beds, to the 

major group. 

For example, at the port of Miint, the westward scarp of the 
Meda Creek upon which the Level Datum Pillur stands, shows a 3 
to 6 ft. scarp of coarse honeycombed niilioUte-limeaione, resting 
upon a 10 ft. cliff of a compact, shelly but Oaggy limestone, one pari 
of which appears to be coral lifer out. These beds directly overlie a 
tubstralum of btecciated fossiliferous conglomerate, full of frag- 
ments of very chamcteriaticGij limonitic-limcstooe, which at once 
serves to proclaim its own-age. as well as that of the beds betwixt 
itself and the capping of milioUt*. to belong to the period of the 
Dw&rka Group. 

Another, somewhat aimiUr, but more e*tensive exposure at the 
mouth of Visawira Creek, a trifle over 6 miles farther SE. on the 
Porbandar Stale coast, shows the remains of a large fnngingcotal 

reef. (capped by a local gntiy bed 

Frisitsf CewJ’rMl St surmounted by miliotilch which was 

CrtiS.i«inUi. clearly grown upon beds esientially 

similar to those forming the Creek-scarp at Miini. These rocks 
rest upon a compact, light^ioioured. flaggy limestone, the precise 
nature of which awaits determination, but which undoubtedly also, 
is of Post-Miocene age. Closely resembUng, if not identical with 
this last-named rock, there may be seen largo slabs of stone, amic 
to the naked-eye, which crown the summit of a hillock, iA 1“^ 
longs NNE. by NE.of the coastal village of Tukra and some 2 ^ 
miles NNW. of Visiwira Creek-mouth. The basement beds of this 
stone gradually pass below into a fossiliferous conglomerate, and 
this in its liirti directly overlies beds of Gaj limonitiolimestonc : 
BO that evidence is here afforded that the former heloog to the 
Dwdrka Group. 

Still farther south-eastward, as at Sirinagar, KAtela, Kune n 
.,d Porb.nd«Xity.». well as inland ia lha diKction. 

Kolikbara and on Ihe road to WoiwiOr Ihn outcrop o t 
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coloured, almwl white (laifsIQties growe more and mws orononnc- 

ed ; and if any further confirmation 
FRifictieerrt #1 tk* were wanted to show that these he* 

D*trta flftBf. Dwarka Croup* H may 

be noted that many inatancee have been recorded in detail of their 
direct superpoeitloo over well-marked bed* of Gij Uinonitic-lime¬ 
stone in the monthly reconnaiaaance repons on the 
loey of the State. Mora eapeciaHy on the eurface at the ISN * 
side of Sirinagar and in wdl-shatts in the neighbourhooda of auco 
widely eeparaitd situaUons aa Renawira, DeRim. Kolikhara and 
Bokhtra are these occurrencea made pialoly manifest. 

Alongside the eiretch of sea-shore from Kunchri to Porbandar- 
City the abovenoted Dwirka flagstones, are overlapped by an in- 
constderable thicknes* of consolidaied and conioUdating shell- 

sand : but further inland, the upper 
Ruiti-<«tMr(<d, Rihtij, Lint- mhc qi ihe group Is chiracieriscd 
at 0..rs. ar.Bp. ^ russet-colour. 

ed. much cancellated, sandy limestone Hhe precise nature of which 
remains to be determined by microscopical examinaiioo. t* 
stone, together with considerable depths below of a rubbly cong¬ 
lomerate, may be seen lo advantage in sundry deep welJ-ahafra im- 

mediately ENE. of Kilda and in the SE, outskirts of Smnagar; 

while superficial outcrops occur nil the way from the east of Bo- 
khira to the old site of Amiila and beyond. 

The total thickness of the Dwarka Group of beds is stated by 
FEDDEN’,-who had the opportunity of examining the entire forma- 
tion,-to be Inconsiderable;but. even in its very limited develop¬ 
ment in Porbandar State it presenw 
CwmtKUiF'e<»)>«fautte a varied assortment of rocks ; 

nhiUl . 

littoml or at moat a comparatively shallow-sea origin, and are 
constituted chiefly by conglomerates, a few foaaitlferoua aones. con¬ 
solidated sbell-sands. compact rubbly-rocks and flagatones fre¬ 
quently falae-bedded._ 


• tmt dadffi p- |i. 
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V 

Tht consolidated shdUsands occationsUy yield sound blocks 
of whitish and psle-grcy compact ffranular lestiire, easily 

tooled and polishaWe i but. as a rule are seldom available m thick¬ 
nesses ol more than 4 to 6 inches. More frequently, they yield an 
abundance of toueh, nibbly stone, which has been very largely uti¬ 
lised for local foad^netal. hut is not sufficiently durable to com¬ 
mand export market prices. The niisel-coloured, ruhbly, indurat. 
ed limestones of the (srotip. are likewise extensively employed local¬ 
ly for road-making, by reason of their abundance and cheapneis. 
On the.other band, the pale-coloured flagstones* which, by the way, 
aometimes present dark jtrey-hrown and even blackish varieties, 
(at recorded in the reconiiaissancn reports), very often bear heing 
extracted in large slabs of considerable thickness, and are in great 
local demand for cutting into building blocks, for the foundations 
of d welling-hooEes. These are variously tnowo according to their 
sites, as '■ Kunchri-atoue^ “ Degam-stone," but, needless to note, 
they do not command prices sufficienl to justify exportation. 


ll is more than probable that the upper tones of the Dwiirka 
Group, which prcscm a still unclassified lorammiferal facies, 
were dtposited in early Heistoeene times, during which there must 

have been a general elevation of the 
SsbifStiM *t IS* Fistlaw Ssr- . j ihroughout the coastal regions 

IM IS* Plelstntta* p» p „ 

of the Province: inasmuch as they 
now obtain in the form of raised-beaches. Subsettuefiily, however, 
after they bad undergone appreciatiie erosion ; Irequently having 
been swept entirely away at sundry places, so as to leave the 
underlying GAj Group of beds exposed, it is manifest, that during 
tile close of the ' Great Ice Age*, a universal subsidence, not mere¬ 
ly of its coasUl regions, but of the entire Province, must have 


supervened. 


There are evidences everywhere, in coofirinalion of the fact 
that this general depression gradually took effect from SW. to 
NE,, thereby causing a submergence of the whole of the Province, 
with the axceptiott of its extreme north-eastern districts. The sub¬ 
sidence of the land must indeed have been so stupendous as to 
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have left nauefat but the summits of its hllis in the semblain:* of 
tsEands studding the Pleiatucene »ea; and, upon the sobsequeui re- 
elevation, which b even now progrcssiug. unmistakable records of 
devastation and foeeneration have left their impress “P®" J * 
phystographical features of the conulryaide; its hog-backed hUla 
of bedded-lavas, wide stretches of rock-pliins, and the indelibEe 
liniitaiioti-Unes of sedimentary deposits upon its highland slopes. 

Sub-aerial denudation coupled with the wearing away of the 

coastal and adioioing rocks, right up to the base of the Bardas 

during Tertiary and early Post-Tertiary times must surely EiAve 
altered the general configuration of the lower lying and coastal 
lands of the country : but during the critical period of its subsi¬ 
dence in Pleistocene days, the whole of the Bubmerged regions 
must likewise have undergone a complete transformation by the 
deposition of a very considefaWe thickness of sedimentary matter. 

To this sedimentary matter, constituted for the best part of 
conglomerates and more or less pure limestones, DR. CaRT^ 
gave the name of **MUioUte”ra term, which, although not strictly 

correct, might nevertheless be re- 


ttm " NiLllolllt.' 


I^ined on account of its loo^ and 
getierat association wilt tt^ Plawlo* 

cnelocamiuihral lir„.lo»« -f KilUiwir. con.m.rd,ll, know. 

as'* Porbandar-stooe.'’ 

It is clear that an enormous thickness of tniliolite ^beds must 
have been deposited during the Pleistocene -A.ge, mainly of the 
nature of foramitiiferal limestones; for these have left their lines of 

limitation on the bill-slopes ibiougb- 
out the length and breadth of the 
Province. For example, in refer¬ 
ring to the conical hill of Chotila 
,ko the high-road midway between WadbwAn and RaikOt, which 

Zl . ™. .b... .h. 

higher than the surrounding plains, FEDDSK iiotesi,thai m the 


Ytrrlgi Tilttness 
nit Dtp«Ui In *r 


P+J/iTJ lndi^4 Bdtrjbsyr ^5^ 

< Memoirs oltlw Geotoeieal Survey of ladU', Vot XXL, Part 3 , p. 
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VARYING TItICKtjKSS OF MlLIOUTR 

fritise of milioUte which occur around Us tnincaicd top* there is 
conclusive evidence that this hill, and all the surrounding coootj. 
has been beneath the sea in comparalively recent limea. Probably 
the greater part of the peninsula was depressed at least l.i;o feet 
lower than ii stands ai the present day " Again, (he same writer 
observes i*-" The cliffs of Diu island are 50 feet high, and there are 
quarries in the interior equally deep, which have not been pierced 
through this peculiar rock. At Jaferdbiid, ihe cliffs rise 10 WO feet, 
and again atGopnith they cannot be touch lest!; but the section 
at the two latter localities is not made up entirely of the limestone. 

In Porbandar State, the coastal deposits of miliolite, are gencr- 

ally arenaceous, coarse^grsined and more or less discolour^ r 
buff, brown orgreyish^brown. They are also much vacuolated or 

pierced by variously sired cyliiidn- 
CMMAtf^Hofaliaiii laihthca or perforations, which 

sometimes branch and formanasto. 
(noses roccasionally so closely as to imparl a honeycombed aspect 
to the stone. ll is probable, that as these channels InvanaWy ob. 
tain to false-bedded ®r other portions of a distinctly littoral origin* 
they were originally occupied by some kind of easily d^ayable 
organic maitcr.-Tr««mably by the thallua of lammarian 

At Miini, the coastal miliolite deposits slightly eJtcaed a total 
thickness of about 3 o feet, and can be seen to overlie tolerably 
thick beds of shelly and coralliferous limestone belonging to the 

Dwarka Group of beds. At Tukra.by 

Virytii TaicfcM*»tt |t|g the miliolite overlapping 

0 ,^«. IS YsiMsdsr Sts... i, 

found resting upon caps of lateritCjand is in part transformed there¬ 
by iBto a dark raddish-purplc stone, through the diffusion of a con¬ 
centrated iron-stain j while all along the borders of the seashore 
from Miini to Porbandar-Ciiy* a more or less continuous, low ndgo 
of miliolite is left tmdeuuded, covering at times the remaiiis 0 
Dwarka ffagstones or beds of G 4 j Umooitic-littiestoneB. 

The succession of strata thus identified as occurring all along 
the coast-line, has been traced more or less inland* almost up to the 


« ^ciL,i»PWSS- 
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base Of lh« Qarda hill* ; and the outcrops of the beds bclongfng to 
each separate group, such as the Dwarka and the GiJ beds, and the 
sheets of bedded-lava, are duly deSntd by covenuonal colours 
upon the Geotogical Chart which accompanies this re port- 

By far the most important development of miliolitein the Pro¬ 
vince howeveri and one which has contribulsd no mean quota to 
the btiilding of the Bardas, is to be found marking the limestone 

vertical limit, fully 300 feet above 


TSi Htla-MlHolit^ ft iht *«•- *1.^ mean level of the sea. At this 

Jt«u ItcIiSlfBurUfu^ff- . , . , , ,r* 1 „ 

conveniently situated locality, known 
as the Adatiina Heights, fringing the soutb*westem flanks of the 
lofty hills, an exceptionally deep cradle is formed, wherein ibt 
mlliotiie has found All abiding place, filling up the hollows and 
gorges ot the hillsides with thick tiers of merchantable stone, com¬ 
posed of baaeinent beds of coarse, indurated, obliquely laminated 
strata, passing gradually into a central thick zone of superlatively 
fine stone and capped above by other coarsely-textured beds at the 
limit line- 


As these beds of stone necessarily conform to the general mode 
of occurrence of sedimentary marine deposits by nssutning lenticu¬ 
lar contours, it naturally foltovirathal the texture of the stone varies 

not only vertically but horiaontally, 
HurliMtsi Vvrtlut V'triiiiwv The relation of the miUolite to the 

wtSSKi"' ... hyiiab,.»l wk. .ilk- 

out any intervening thickness of 


coPKlomeraie, ii admirably shown by a rail way-cutting at the base 
jjj tti^ group near R4nfiwdo*etationi-Fjg, I2,“where the false-bed¬ 
ded miUoiite is shown resting directly upon what was once the de¬ 
nuded and partially decayed surf ace of the mountain-massive. The 
thickness of the deposits, which is insignificant at the exposure 
abovenoted, gradually increases with the altitude, along the course 
of the railway-siding from Randwio-Siatiou to the heights of Ada- 
tiAna; but the character of the stone may he seen to vary from place 
to placb* during the ascent, tn the neighbourhood of Riniwatt- 
Siation, the coarse, ruddy -coloiirca stone, exhibits* what might at 
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Cmw vHltet ■ 

*1 SiBd il jAtab^vaHtl 

Bhftin. 


riMi fllgfil be niiit^ken for a decided dip ? bui, upon more car^ftfi 
cKAmin^fion, tbe u|>*Eisrni:d cdf£ei of ibo ibin Blr^iUt ^rt found to be 
merely caitsed by fabe-heddmjf and subsequent surluce erasioo^ 
Approximately (14 miles NW. of Ranawdo^Station, there is a 
patirral sbafE lead in jr down (O a iublemiiean timneU doubtless 
caused by uoderitround waters, which has been made accessible by 

a spiral stairwuy cut into the sides 
of the cirigiiifll shaft. The rock of 
this ■’Jambuvinti Bk0ir,i, or cave^^ 
as it has been named after one of 
the queen* of the Hindu deity Kjislni*f-consists of beds of a coaree> 
ly textured,buff coloured and obli<tucly lainlnttlcd milioUte of but 
poor commeTcial value, to a total IbtcbncsK of about feet, rest* 
ini£ directly upon a thick, fj to 7 feel), substratum of a dark^brown 
sand full of glitterinjE particle* which await optical deiermihatiou.* 
This bedding of slightly coherent sand, has, since the deposition 
and consolidation of the overlying milioUte, been almost entirely 
swept away by an underground stream (ortced by periodic perco¬ 
lating waters, to form the subterranean cave noted above. 

From tbB Railway-Station of Rdniwao, a graduatJy ascending 
siding pasies northward for about a mile, to (he site of the main 
mitiolitc deposits along the deep cradle of the tofty-hillG, where 

they form an irregular ridge trend- 
rst Mcit.HilMtM Ofpwt* M inff from NW, to SE,. hereinafter lO 
ISS at-ns*. tuissu. ^ Hcights-- 

by reason of their elevated situation overlooking the village of 
Adatidna. The railway.* id in g traverses the entire length of the 
heights for a diaiance of ovw $ ittilc*, and is convenisnily provid¬ 
ed with a succession of qttarry-platfornw, lo which the excavated 
stone is carted or carried from the extensive series of tiiianies ad¬ 
joining the raUway-lint The entire deposit is systematically 
divided Into plots, each bearing some distinctive native name, such 
as. *' BhoyrawAri" *' KundJa wdri,’* '*BjbuLwAri," ” RAowari " and so 


* Ttiii i*"*i ha. teen ponud by thii iflElfw* of il.£(he oxprrt cliembi 
to ibw PorbsiitUr Ccaisit WoA*, to be nothtiig more nw lew than tbotOoghly «le- 
composed gnaophyre or rodt of the tnoa&taiiv-asKtve. 

r 






so 


ECOaOUK tiKOLCXI^' 0>' I'OJKBANpAK STATt; 


fonb : while Mt‘b nlon» Btibdividud imo duly timbered nHUry-al- 
lotments, which are leased tjui by ihe Stale lo approved cDfiiracion. 

The total thickness o( the miliotiti beds, forming the AdatiStia 
beighta. niuBt be very cgnsidtrahle, and is unquestionably the deep¬ 
est and most extensive of it* kind In all Hiaiblawar ;that b to say, 

there is nowhere sUe in the Pro- 
TitiiTtVcSsfs>sl ts* •^■•*“'>1* Vince, such a large develoiunent of 
.^.lU ,h. 

kind specified commercially a* " Forbandar Buildlng-atone" To¬ 
wards the original contraencetiieut of the excavation** a wclUshaU 
has been sunk through the milloliieto a depth ol over 8o feet, where 
the water-levei is struck at the practically impervious underlyiPf 
sti r face &f ihe m pun tam-ma$iive- The opcri-quarr/ eicavaiion^y 

may be iiirmised, do not penetrate to tbs utmost depth* of the depo¬ 
sit 1 which, moreover* varies in thicknea* from place to place j but 
excavations of from lo to 30 feel or a trifle more, are generally 
found suBlcteot for all practical purposes, by reason of the fact, that 
as the basement beds are approached, the stone grows indurated 
and Snally so full of adveciUtious particles from the underlying 
bypabyssal rocks, aa to be eoinmereiatly worthies*. So too. a* ba* 

already been noted, the uppermost beds are prone to be crovded 
with gritty and sandy layer* or grains goner ally disseminated 
ihroif^h the substance of the stone- 

A* a role the centiral* more or less horiaonliUy laminated beds 
of the niilioUte, yield the highest grades of atonejind these may he 
ipecified to consist of a practically uniform, fine and clofie-gramed 

texture, capable of being extracted 
CMMticiat OrisisiMmhist* large hlticks of over one, up to two 

Abit HlUfrUU*- , . - L- I . 

or three feel in thickness without 
any tendency to part into slabs: capable of being delicately carved 
and even undercut: and of resisting* crushing strain of about 165 
tons per square foot. Stone of the above character* ha* been in in¬ 
creasing demand for many years, for the erection of fine frontages, 
columns and capitals, friezes and balustrades in palaces* temples, 
publio-buildiQgsand mansions* not only locally but in the chief 
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rilie* of Indbr—Bombay. Colombo. Karachi, Madras. Calcutla and 
ftanjfOoii. The quarry prices, f, o, h. at Porbandar avcrhire 3 annas 
per cubic foot. 

The second trrade of miliollies is principally rterlved from (.he 
tnh-centially situated ionea of the huEje rteposirs; but. while beln^ 
avaiUhle in hntldinf block* of Wflinary, li8 by iz by Q inches), and 
even mucli lar^r siKffS, are more or l(s* con^tltiued by altcmaielv 
fine and coaraety tejtmred lamlnB. Thii nacewitatea ihe 1nyin§ 
ctown of block* with their iaminm horii* itttally diaoosed. so as to 
prevent a irainlitv to JpUttid^ by sntierinciiittbent iwe#»Mre. When 
thus placed, this second urarfe ofstotie is capable of withstandirtsj 
a much greater emshiott strain than th- liner q talities of more 
ulUformty textured or homoaenotisly grained atone; hut has the 
fliS 3 cl vantage 5 of weatheritiq into ridges and furrows after the 
lapse of many years, and of heioii unsuiiabte for any kind of car- 
vinj$, save the simplest forms of bia*reUef. f he laming of the 
stone vary frotn less than a-quarter to slightly over half an inch 
in thickness, and the blocks are chiefly indicated for the inner 
walls of pttbliC'buHdingi ind for the erection of ont-bonsea, ordi¬ 
nary clweUin^>hoiJies, warehouses and the like, Tlie quarry prices 
f. o, b, at Porbandar docks, vary from two annas to two annas and 
a-hajf per cubic foot. 

A third grade of miUollte, derived from the coarser uppermost 
and also from the super-basement beds of the deposits, is consli- 
tmed by indurated stone, generally more ctosely and thinly lamt. 
nated than the foregoing varieties, which rifts into slabs or flags 
varying in thickness from about to Jyj or even 3 inches. These 
stones are very largely used locally for lining well-shafts, and the 
laying down of floors, and are roughly hewn to regulation sizea 
and sold at price* as follows r'i feet by ij'i fwt by inches, 

Rs- is; f*?®! liy f**^t 2 inchea. Rs. 10; and 2 feet by li- 

feet by Z inchesorless at Rs. 8 per loO slabs. 

It la much to be deplored, on rhe score of strict economy, that 
mi I toll te has ever been used for the bulldiirg ol steps and stair¬ 
ways, for the laying down of landings and floors or for situations 
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PUm firritii 

Srnat SfiMii in if C<Hn« 

HMiatiiu far iffpi FlMr* m 
NTtntill. 


&abje0tt4 Iq conA^ant wear and fear* cspecjalJy in a country 

abounding, atmopt tQ excess, in casi*' 
ly workabkj li|;h[ and dark volca. 
me nickaj but tfie *'cimom of ihe 
country” and the eaae and cbeapneaR 
with which the inferior eraden of 
this material can be tooled and supplied, are strong artiucnems in 
favour of its continued use locally, which Cannot Uijhtiy he combat, 
ed and overcome, Douhlless, the day wilt dawn when a riithf ap¬ 
preciation of the merits of other hulldlnK niaterialBj-^uch as blue- 
black basalt* and doleritea, fawn-coloured and ercy rhyolites and 
the intensely hard felsites and ultra-iouijh and strori>{ ^ranophyreVi 
will anally oust the comparatively sotl and imich less durable lime¬ 
stones, (or positions subjected to intense stress and attrition, ffom 
the field altogether; but the initiaitve still remnins to be taken in 
India by both architects and builders, before any salutary refor¬ 
mation can be estpected. 

Adatiina Heights, the busy scene of the great millolite indus¬ 
try of Korean dar State, marks the liraestone-llmit at a height of 
about .100 feet above the mean sea-level ^for tnc deposits slope 

gently, for u few hundred yards, as 
a stone-strewn stretch of aliuosl level 
land, up to the steep slope of the 
lofty hills and beetling crags above, l-'rom a distance, the altU 
tude of the Heights and long line of quarry-workings is clearly in¬ 
dicated by the piles of wastage dumped around the open-pit 
mouths, as shown at in the photograph. Pig. i j, which was 
taken from a distance of slightly over one mile f rom the NE. side 
of the village of Adatiana, 

Quarrying operations have already been carried to praciicatly 
the end o( the deep deposits of miliolite, which cease almost ab¬ 
ruptly about miles HNE, of Adattina, where small workable 
beds of umouchad sion« ol tolerably good quaUiy flatik the side* 
of a deep mountain runnel called Sij Jhir; but, in a westward 
djiectiofl, descending to the village of Adatiinn and its lurround- 
ing pJaini, the miltolite bed# of compact stone thin down to but a 


Ubui«h<II«ii »a tsr Stfiiiui 
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Few feet in thickness^ ^nd na Jennifer lie directly upon the mmin- 
tain-ma£iic^ei but are underlaid by a thick sirmtum of more or lent 
breeciated conglomerate, the upper Uyeti of which are frequemiy 
concretionary to a Urge degree. 

Cdntlauing northward after the cestation of the deep depoiiti 
of the Adaijina Heights, the hate of the hi lb beyond Sij Jhir, is 
merely crusted here and there with patches and small mounds ot 


milioUte fuil of impurities, derived 
from the underlying hypabyssaJ 
rocks; hut hereaboutSp the hitUipufi 


0«v4 OrtHphrrfl uS siber Q«srrr- 
iiu« icir Bhil ibsr. 


and slopes are admirably adapted for targe quarry sites capabJe of 
yielding a rich variety of valuable febites and granophyres. Such 
quarry sites arc Indicated on the Coloured GeologicaJ Chart by 
imall circles each bearing a registered number corresponding with 
the registered number on the list of rocks gathered by the Geoto- 
gical Survey Department for the State Museum Collection^ 

About one mile almost due north of the ti W^ tenmnatioEi of the 
extensive quarry sites on AdatiAni Heights several spurs from conti^ 
guDui hills converge to from an amendable gorge called Bhil 
Jbar, to which a rugged pathway leads up to a pass and down be* 
yond into the valley of 5 ialhvirda Nes. A photograph,14,-wai 
taken of this Stic, asafTordlng an exceptionally fine view ot the 
contours and general physiogiaphtcal features distinctive of biUs 
of hypabyssat In contradistinction to those of volcanic origin. 

To return to the aubject of the miliolite deposits of Porbandar 
State. — It would be almost impossible* unless by wearisome andun- 
prohtable details, to describe the spread of the countless patches 
and mounds of the material that have been left undenuded between 
the Bardas and the sea-shore; but a correct estimate thereof may 
neverthele^ be gathered by a glance at the Geological Chart, 
wherein the comparatively recent depoiits of millolUe, ate shown 
by closely parallel blue lines. From ihe$e it may be observedp that 
the vast bulk of the miliolites^ { which niust,-upC7ri the final emer¬ 
gence of the land from the Pleistocene sem^-have covered the entire 
countryside of the State below the line of limiti jOO feet above the 
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- 4 iiea.|»Yel), hai been Sfftoi away'^by denudation, leaving only a 
«- companrivelY iniigtiificant portion behind to fill the recesses and 
encrust sundry favoured spaces over the length and breadth of the 
land. 

]l thus happens that the remaina of the milioliie are found co¬ 
vering all kinds of prcvipueljr fprnied rock; and when the bMement 
beds of any particular deposit of.miliollte are esaminert they inYtri- 
ably show Inclusions of the suhiaceat and other local struc¬ 
tures, frequently in targe brecciatetl or rounded fragnteots, but of- 
leoer iit sniall particles* pebbles .apd grains of niicroscoptc dinten- 
sions.Typical examples of these will he given in a future report, 
with analyses, microscopical determinations of the mineral nr other 
units, and their,teUtions to one,another pictorially illustrated by 
photomicrographs ^srith a view to demonstrating, beyond dispute, 
iheoriKin, precise nature and economic value of each selected type 
of stone. 
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Plate XXV, 



Fig. 27.--CooBerv*llijn ol Convlnl Blai*d>MBtl. -Through ihe Ji|f«wy oi Cj^fm iUl^^»li/rr 

ut nmiC fj/nMiiHt. Ihe i* liarn litk) ioK»tliiir, by lurt* (rfjtrtjwilL iiiin » oione ■tuctre^woi. of nilni*iiirc 
niuaridndml hhori ridipca I'f blit a few iiictiei in yof quite euflii'jciii prov4nt twry ii»npndiir*blr 

qwRPiiii** frofli ticiRif WoTin> farlJiurmlATKii, FriciTn aIJU'WAMH c 
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O BSERVATI 0 SS on the csononuc valut; of ' Padmiittar-stone * 
or milioljtC'IiEnestuqe would be sadly dehdflit without «iin« 
dffimbt mlocmatioti cmcL'niinA tlte comparatiw strength and clMmicaJ 
eompositiuQ of Uut moteiial \ tbc first fur the guidimce Of mcTutects tind 
liuildtoA. and ilw setond fw (1* satlsfactioa i>f imuiufa*tuners of buildiiig- 
matenah of the natuit oJ UriKO, moftata, etnerots and cenieiit*- 
Aa a rule, aieliltfecta and baiblm lio^w^l•day*" very jpuropely hiatst 
upon fpecirti:atj«n to tk-notc what i» tcclaiicilty tunned tlw ’ ertaJung- 

slrafn ' of stone leadatsd for ibc eiwtioii 
. « of poWfedniilditi^ and ilit Itrller classes 
of dm-[[ing-hou':e&; for wfiicti tlie best 
gmUos oi ftjrbandarJitonc Itave so long fnmous^ not tnewfy locally, 
hut tfuoughoMt tfa* teu^Ti and breadth of the Intlian Empre. The 
«)uaiTy 4 ni)[ler!t at the A^ti^ Ihiights neat RnnAnvio Station m 
handiir State, wbenue llie fltwat qualities of tniliolitc are ojtufiisivety. 
drawn, aft* mttally copuitt to quote Uw mmoai that the beat 

•wfiite-sitcne ' or Voru-^fna. » tliey call it. will vrilhstaad a crushtae 
strain ol alxwt s.zdo His. per KiiMwe inch, Fortunately, however, the 
lesnlts of Kconitt tests by P, G. Hessejit. M. Jififi. CE., ate now awUl- 
jblr :* and they gi't tlic crtelang strain, per sqptre fool, at ilii tms 
14 cwt. Tfria iIko may be taken as subsiantinlSy coittet, piesumaWy 
for blocks hnrizOBtaliy laid, with rtrfei enee to their kumnation, __ 

• 'BritilEh *od FnrtigJ* BuiliUnK Slunsi'by JOUS WATfUl*, L’rnviipdiy 

Ptm*, If) It p. 4*fl-—la • letter u* Ute milcr the Mthor peiiite Ont (hat Pii>rli*iiil*f. 
•tme he*. y<ff niteilveiitefe. b«eti eiMMifled ee e Madiione, 
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-ChenijcaUSy consittemL, PvirbaiKlttr-sitMie cwsbts’ fifficntially fl( 
carbonate (ri Umr, bi A practically p*ire coodtiioii, in the padcs 

cij ttm stono, wbcii in a pcriccily tnesb and 
CfcriMic*l Coi^»iOiiB Oi ‘ Per- ^mble slat*. t®iUi onJy oMwcdablfr pro* 
^T*-«-*innr. |sofii«& €il ntapieiaA, ^Uen, Iron anti 

slLimina. <ind umletcrminpd alla«& ol ^tnaJI imppftantc- Tbe stoiifl 
tt-astaBc, oj wliMtli enormows ijoantitiw am always aitailablc—«n acrount 
o( like JmmlUv.. iDctliiJija (it extraction ib vogi» at Ite ipuiinf «(»— 
roiiseiiucntly yielife ItaK ol an eiscepiiiiBiiIly pore nod siipcnot nuatUy^ 
well jtttajHiMl, wiwn kilaed, lor tlie use ot buikfera. and also as the tvisb 
for IdBlKlJBrt cenMl-tnaklng, For tl» latter purpose it vs bemn oxicn* 
sively emplojwl by Tbe Ikoia>i C^mext Company. Luimtu. nt ihmr 
clab^tdy erpiippetl vrorks in IPorbaudar City, imd i«i analyals ol a 
typical sample ol tlie iloftc recent ly auuk by R. E- J. M'LuLLY, the 
Company's nrmtyst, te here recnrdisl* ns Mn|f airktly in iiccordaiice 
With ilic wtiier'* miei'iacopicai (tcicrmiiuilions-. 
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In gfticral gcoloG’ tin; term sTimtunc th usually emplo>r!d (o denote 
tticjee ii>T pnr jcatiins cotinectod wiUi the ways tn wirirh ilw* materials ol 

the earth's cmsl are eotmiinnly diapw^ ; 
iiafiahKM 01 i*#i*riwi stroe- awli as tlie stratificaiion, oroption, intnr- 

lortaDOTriturt. aion, jidnltiig* metftnJOTphism ami« inlth, 

ol racks r while ilw word (rWwr Ik» Ik«d rcserml losigmiy tto thnrocrer. 
contimrative mss and relatlt'o dispositiod ol Uicir niincnil units. Since 
tbo imroduction of liar mierdrup as a mean* fm gculopjcid resciitcli, 
howevix, TJ^wf/orc litn lieen IncreaiHnftly employiMl to lodlaiUr-'as m 
biological histology—the mtimatc natuic, condiiiuti lOtd modes of asso¬ 
ciation ol mineml eggregatirs ; and, in that morliftcd senrie, will it lie 
Hied in tlic sequel de!i>i[e(l to the optitral deicnninatinii ol tl»; sloflet 
ol l\)rbuiidar State _ 


• Bf oT R. Sltnffnr SimtiM, ManaKcr, C«ml Wisffcii, Poetuuuluf. 
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Ufiikr tilt imciflsflouc, ptopcrly preiBiwl urttiimt- ot PnrteimUr* 
sltme or miUoUte-Uwiilwic tiiav be seen |aW<u! by vnfying powers of 

flat iitsirumciii iifitl 

fmKiitot.on and niljustmcnl nUiithl) W 
c<iti4^t esisantiallv of nnmbcr oI nwMo or 
tffis rounded dorivnl iir otarfi: particles bold togetlwr by a ccin-nting 
mainx of small crysitsils of carbtwia(o of bniii:. Tbe fkstic paritctcs may 
Ic uniform In liolh natuto and dimtiteions, and eompaetlv ojninnied 
towUirr by a perteetty fresh and er>sta!-iilcaT moMJC of cahato. \V lieii 
\iirU impprns to Ite ibo case in sections of utw sampiti. cut In a ™Lrty 
•d ^tirtctions. or. ui tile wry leaw. both paralloS tounil m,t«ss (lie lanunn- 
Utui, and tin; elasfie (wriirlis munrowr giw k nwjwnrrment varying fnan 
.abmit ^ 10 - of an inch in dbuneU'r, ihi: stone may unhesitatingly he 

piMi-ti in tl» first or higtiesi commerdaJ grade * 

Vamtlons, rillicr in tlie n&tnrc or the siacs of the grabts, «fr drtt 
deittiK. ihsfotoraUoos, turTridtiy, etc*, m tfie ceitimting malcriaJ. w 
Miflicirnt 10 deicnninp the proportionate intertority ol the stone, s« thnt 
microscopfi' cxamjnation In ifiesr instiuiees ntav be rBWod upon as an 
imenmg gmifc io the cptaJity nf fhe roefL .\ Gist grade atone may (has 
b«;suk]dTTjdi^ snirt IW0 nr t^unUtics : but. v^mn thr tfiin 

l4uiun£ of tho atone diffrf in textnre—altemutoly finer and coar*r 
fiiuiiied—ibtf samfilc shnnlct be tlaswtl w tccond grttcli;- Tlurd (trade 
luitiubxcs, m HI* nmnntr, may be wogniwl mkroscotiicaHy l>y iho 
fiTMter loss ol ofiiformity in iheaiaw of tlwir clastic uniK tl» vanatton 
ill the nature therwif and the tendency to twcimu* flaggy in bulk, bo that 
(hick biotIts for bnading puriio^ are not available 

fji order to demunsitato bryWHl dbiHite, tlw precise nalnre <mil 
condition Of fho clastic unite,.the cIiuthiCiet of the cumimtlHg ^terinh 
thr relation of the particles to otic anotlitf, and tlir (woportinns in which 
ihijy ore itunil^icd in the leJtttmt ot itohe Mitahje for ecwuniic die. it 
will be accessory to place on reeoRt a series of filH)1omkrrigrapl» from 
prepuntions of typical samples with crtplonatory test—nn»l this iliall 

be dtmv in 4 s-pucial d*apter at this md of these rspom. 

Mlliyltte-Iirnc<iionc as a. imc seJjm^tary deiitrtit uf piincipwy 
roaiine-litiural, but ulso ul deeper scu so wry closely leButobtea 

.j > ii^.nui tbc hlown-satitb of sub-icrTal c«ittolid!l- 
o^p’orHiuSSui*. ” [ion. tiut ii would be diBiralt, if nut hupts- 

tess. to try to disttneuish betwe en the two ul atone by UhoratOfy 

• Snv Flaw XX, tinier t'lHun,' Mtt>,>acr an iha ttotmumic OectolTT ul Nji»4fi«KAr 
SiAie,' bvE. HtjwASti AinfS. Boctibmjr, (914. 
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researcl) alonir. ht the fidil, havvieiWr distinction bcci^mci^ mott oi 
tr» phdnly rntnifat, And in urtlerr ta jpFndEr \lm quilt clw, a lewcjcunfdr^ 
»miiy bt i^uDcil from iIk pa.^ ot t\m writer's recunniiwuKi? itott-- 
hffok os lollmva:— 

Geatectonic memoranila nn the coo-^tal bfirderland cif IVrbati(tat 
Brate ^how that at its mo^t northerty liirotp rcprescmicd hy ibe Mcda 

Creek and spit'-botiud Jiarbcfur af 

CU^lloi^l Slro^liirv of Ibf , i j r * 

ciuiiii 4 a tbf vksigh^ the ;£i7pitan sanils sweep irElana lOr a nule 

iHiirtiiMd at Hia*t. Of moi^j (onniKK toitsidcTAblc dunes, (or 

about UaU Uiilt dhtonev , hut tJi&t tlie bluwti fi&rticlisi sue chcctecil to a 
liilSe esteni fntm farthiii inettrsdabs In' o lontl. IbW rkl^ of l>wtlrUa> 
Hflieatonf capjxil by a crD$t aj miliolile, Both uf thest: lofimtidR^ ri:^ 
pfominmily i« tbit imroetliate nitghbottrtKiod of ililH), tlte ntifidlliif 
rH;Cttmng il*i s ttwtdvHjuuniinl etitiuence <41 tJbe «Mitb $kk' tif the 
town itnd Ornni to altmst nil at ita northern ^ while 

the DwArta-Knifiattmc, ciifleieittiated io ihrtw a iirtngta^ coiat-recl^oirp, 
inld boldly fmoi hmt^th to tnee tlte )Ieda Cteek on its e^KtwiiTd sfdo, 
Both again, niv obs^ed the bltrwn^sand to leuppev Jot aotuh ai 
ihc low-tide mark and sf wmdvt^i sc]ir|i& «n the Hainan sea-boonl. 

71 w great \Vaitti liver, ftnvinp westward with the occnmulateii sur- 
Uce diuinagr Irani llie iiorthem licights uf tlie tkmla Group nl hills 

imitnurniwl Tiy supplies from (he bodikd- 
ptcdvitaihn «i Mumuc £tfr- lavu unhuitls of Gup ami otlmt Haris of 
Ufria ci<Mh oMr Navdnagar State,- breaks up tnto traiutiio- 

able lescr ehannels to uJtimaiefy dirclwrgo 
into tfir upper reaches ot *1 m‘ Iklerfa Creek. while the imtish of thu tidal 
i*-ave< H enrrlttl far inlaiul to laniribulc to tfw lornialitin «i a wfilespread 
-ialinijertnia itisrah, tliat the mreiing of the watert—the fresh iind the 
sail—ftdfili the Paniral freuijliom, upati due estiprmKjon lor ttic pieci- 
rtflatimi of gypsum, whii-h is fcnuid m abuntlant flakes ol ^!ekait^; un- 
fiiTiunidely too freely milted with atluviul mod to Us of much value. 

To return to the ccxi^tal bocdcrland;—The nuUolite ts tnani> 
festetl SE. ol the Mcfln Creek innudi m the lonn >ii gradniilly dcurra^ng 

hlufts or low sca-scTsps with inr<itTq >|f|- 

nnhiSIcml S<rncln.TC lit ibc 

P«tl|kl#i ^UiT dUD^ ^iX 41 

«tTiikn^ bcowli twlbWj tlircfligb wliicJs bieakm ol 

r>wArka4imisiiiii^ at Inw-tEfk mark; and thtst? con^titiPtiv pwr- 

ijcally per^U fpr mlly 4| tnilc^ SK. to itie porallct Ilf Tuknt. At 
Tukra, hmvi'UCT. ilir bor^ikuid fwldrh, frir the sake uf coovHitinoal 
dijsfin'plton, may be timiii-ct to a mik imd a-haJf in width), is diversified 
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fiwloikil 5trBciiir« df lli« 
CmIaI B«Hr4*i-Jii»d aw V)h- 

win. 


aa tJie nortTwm i|iiatitraiit <il tJie villain by intiuTestiiig exptiswiw of fltlwt' 
rwilcs wltidi scnw lo nlueitlate tJie STiccesscm of strata imraediateJy 
undertvfne lltc abovenou-d DwArka-liinestone beds. Tbc of tfa; village 
i» itimteil by a cajiping d ialcfitcajonglonnjiau!. overlapped on Its 
euiiTem nittjety a sinaSt. but sbarfriy defintti Jcpotiit of Gdj (^Goccneb 
litnonittc limretoius and cunglonicnifeB baring Jvtfcb crop of dfstiacttve 
fossils: wiiife tle» in their ttmi sue shown upa* Uw sutnndt of an 
ocdated hillock hani by, to be confosmaWy oi.Trbid by tfw denuded re- 
mains of a ciimptict whitish freestone in flaggy beds, tite basal portion* 
of which ait etmvded with lossil (cldcfly lamdlibranchiate) shelt*, wlrich 
do not tidly witli tJiose of llw Mioctsie strata below, but clirarly beteng 
10 .1 higher lHirii«« tJw l>w*rka Group of l-ironEif. 

PiUilier jotiili-eastward, at a dlstaisCir of altboi 2 miles, the eo^tal 
borderland in the iieighbourhiMd ot ViisAwdra presents a slight b»n subtle 

change. The Crvek whidi breaks tise coo- 
timtity of ilw diore-line SS\V. of the 
town oxhiWls at its mouth n vatied deve- 
lopmetit in the (Bspooition of the stiaiii. It fe prolxibte that this inlet 
dates b^k to rrt'Fksstoccnu tjnujs, or at all event* had an eafetcJKO 
piiix to if«t tlcpostijuii of tiH) miliohle-litnestune fomrabons. This is 
evidtmeed by tbt suficrposttioit of the beds laid bun* by the rrosnm of tlie 
rivulet wliicb terminates in tlw creek; for the river-tcirocc formed hy the 
ffub^occtil etevatiarr o| the land shows its gravelly deposits 10 be I'Vtif- 
tud by fnini 10 10 15 ftatt oi miliolite lormrug a boki seS'SCarp at (ho 
mouth of tire ercok. 

Underlying tiie river-gravd. iliere come* a very ewsi^ucms brng- 
mg fet>l of asiT«3n aiul other corals, maitirmlly of Dvsirtta a^, tlu- bulk 

of whkfi atipeais i« be only putially 
rmfiBccarei-rter B«(dir ohangrtl by fnsalisaiion ; albdt the 

tandilVlMiimrmCmk-lIHUrtt, *> ^ * , 

sinif.tiirc, disctoseit by WBll-sJirilts mland, 
rnvwxls U» condfa complisieiy iC'Calcibed. Tlus coral-reel is Iwte to be 
teon in rtbr, as Uinugb'TStUl growtng upon Its betse of fu^bferons llwarka- 
limrsinne crwiglotnoniliv while Uie underlying funis td tkr same group 
fut* compelled ol tJiielt compact and daggy freestone essentially sitnilar to 
that unird above, aa crowning Ibc dngubr liUlnck NNK. of Tukra. 
Inlfliid Bt VisAwdra, tlie Dwilrkii art wwn *lown lo their bise 

at the N. end of the town, and the nnderiyjng, Gdj, littHmitic-litneslone 
uutcrofis m dorrnnaiice with a picnnftii mclualfm of fossil-shells and 
shnli-ctists in its ruhbly subsoU. extejuUng to the NW , S., XE. and £, ol 
tlie town. 


bi* lUcoKOiisr GeoukiT of Porba^i^^ State 

At xha parallel rtf Vbiwdfm ihi: rtMUH dcpo^^ r>t Ti^rbiAry iml 
STjtacqwntlr fontuiii itimu i^trutch 5 * tnr ih^i t}H2y ean acancrty 

came witbiJi the popular meaning nf 
tAto^Ttr^rTi>*P^» N 1 41H gtriKtiire& althouch tW faUS^t tliR^ bt 

ittcUi<led in lius place. Toe Minceni? uar- 
iimt^onr! ilr!py^L>i. tnoiy w l^as obscttre<l by Ilwijrka4imi?stnDL's 
oulctnp iniemii+teiitly for morr: liiaii - miles NE.. to the site ol the 
mms uf ilw flalliisbii Tempfe^; emerge again 44 tniJt^ ENE. itom 
Vk4wAia. NE. of ovorUtpi^ni; Uw beddeti-Javas oJ tiiG Deccan imp 

IVrioc). arr co^itinumi^ most ol tJ« u-ay E and ESE. lor iijward'i 

Pilabn. anil ihit»fe onwanl and east^'anl are obsenn^ by the Injssb water 
a1]iiv42i} dep^if^ tH llie C^t or Grant Nartlu'm Mati^h of PurbatHUr 
StAt^, to mippcar ftnally au the caifu3& of Bltdrwjfii, ur apiifoxmiately 
b Tiiikf^ disftiniT, ^ i!& the cficfw flk?*/ inoni the finsfflnl iea'^horc. 

TIi«c inland owtCTops are uotewortliy h>* ti^nn of ctTtain 

ccangmic prndnn^ wiiirti rifiow signs of bdtig ■reottliy ot cicplpitalion. 

As already recoidcfJ, 1 he>‘ compD^e a 

talamA nr 6 SlUTUi,blv iMTHTlfTICf:; OVCT'^ 

Tiftt«ry a^ponlii. ^ * ' . * ► . t 

lyinf; Mih&oi!. of good 3^dow-pchTCp one 
miJe E by ESE, oL Pillakra. at a depili Of at)OUt 15 ff^i from tiie sur¬ 
face ~ ^tailin’ btiis ul ctMapocI, omatnciitaJ trelbw lime^ttone caltcfl 
PifirMrAUlo ;• 4ind I lie nrwly irnmed Blidrwdtahtc, wlikh is an induni^ 
ted. (reab cinnamon <t)1(mted, omaTTHmta! sldne» nvaibble to iliick and 
large *Ubfr. i\ miles SW. «f tlie village after whidi it has Jjtxn iimiied, 

CM 3«iiinlific mtcre$t in ilie «uoc nciglibourhoi»d, { mile SW* ol Bliif' 

wdra. the dry tied ni the rtver the pif^$ence uf a Hif>ceiLe coml- 

jnne, chanictcmed by the densely rtowfWl of SfyiuJbA^tfi b few 

compound smgir enrat^ ijccaaitmal vah^ of and 

idpires oi a 7 wfTiVWin. 

Kepciitions. on a ksa-markii^ scAle, of ihc sia^^cssion of strata 
coided as occnrnng at the rEurthf!m scarp of Vtsllw4ra rreek^mputli. 

are Io^uhI in irfcg^iUir dcvclopmoni along 
c*oipci«i aiwiwr* »i itM ito vvboTe lenatb ol ihe strip of bind be-^ 

CflHfAl tram amin it j - 11 & 

im ih* fL mt PvaXmm^r clif. tWf!i!ii the VisdWaTa nvcr and tlie sf^-^boitc, 

as tor :fe to this SSt of lCiif£i£i f but 

llwffafler, and tlfsjtA ilbwi] it> tuirlli-weatward CDufiais uf Parbandar 
City a wundirlu] tiiUlotntiiy ul slwctun; prevails wiikli may bt btlufly 
cspreswl as (olbvra :— 

- 'lifvtmHr on Uw Bccuotmc Geolo£y of Jifrvwiftifar Stti*,' Bombay, 1914, 
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JJrcalJws of soiiml nnil srrong, sainly and ^Itelly illicit full 

tA breociated as vi^ll as nujaded fragnunt* oi G*i lUnonittc-liflustotic, 

outcrop moft or ka promlrMUitly ai low* 
Lide miirkwi tlw >li0P(>ntHr of tlie AmUau 
Sea. 10 be ^ccedud bj* a iiHp of btacli 
of very larjalilB witltb. The surface ui tia* 
Jard itinslf cojnnfttncis Mth dimes td btuwti 
*wd. comptttwl for the bi«1 part of u- litite as well as comnuniU^ alwlh, 
rustinij upwi .tn aliuosl iiMUstUiguislmbk bow oi naswl beach « 
samfr, hu» moie firmly consoItUiled cotoposiilon Freqaently 
mow inland, billowj* dinw obtains, and it is usually ihroutdi this Mfwaisco 
iwltan and iftTtly marine snptadttlotal accumiiUtioo tlwt Jts w 
extciisivuly dos. all iJje vny from KLimeslJwar Ttmpk tujai kiuiclm 
riuht tip 10 antlun a shi*rl distance from IVirbandar City tur a loosely 
compacted stone, much used lor tint nnectim nf th« poorer clasa® of 

dwtlliDg-tiotBes. * 

The DwArla bfJs immodiately muieilj^g the alxiwiiitwl 
wtds m chaniCirr conadi^f^bTya as 11 rcvtakil either by ni^luraJ or 

artificjal csjHJSuros farther and fartimr 
itdanilpossibly by reason of alieitd 
Liiriioos. TTasy consiiimt a lonit hw 
ridge ul my fomih surfaced sldt? and 
sandy, compact, meditim-gmJnptl, flaggV limeslooc whit'IUMcndsMiib- 
nimiHly from the SSE. of Ritari for no less than site miles imvonte tiiu 
t.apital'iown, and at a meatt distanee ol -il fnrlongs from ifm sliorc-linc. 

Farther inland, the DwArlta Ixds asaaimc a very different characuT 
(Uid vary very much botJt hoTiewtaliy and ’wrticilfy, Froni Bardin to 
Stnnogar and SB. of KdteU tlwy an leprewnted by Uiin and iWck 
rudify Aagstoncs. ofien very nibbly, sometime* euncfetlonary, and inter- 
bedded with or uVCTlving eonsidfrahk' depths ol eongliunenUe, espedidly 
at the SE- side «1 Sirinagar, wliik The beds tartbcT wnittl in the lUttsCtinfl 
of Kdlcla, ore corned by a cwnpoct cmsi of mibulite, Straniply enough, 
«1 tilt XW,riik uf Suiftagat. tlie aanic beds Of Stone, are compact and eaii- 
Celiatoil. tie u|»on a richly Iw^lifettnis base, which in. its rum rests titxjn 
a robbSy 2«tie ol tidj Ibuonitjc limestone ciuwdcd with orij^mic remaatt. 

At Kunrhri tlte Dwirka bed* iidd targe wlille and rtiddy flagsmufis 
eomposed ol alternating contiwer nncly-textured nutefiiU in tluctaicsses 

of Ml ititlt fH iiHire. and dork-colminHl 
tbiii tiunime. Tliese great sbihe ol Jitne- 
stcHH! sornetinres hold tiuwtlu'r in thick* 


VitM dwwwr af »« Owarfcs 

IMi. H. ei l^tbaitiUir CI 17 . 


fdintlirtuut Mrti 
^ tl» CrtffF^ 
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nasc$ of n ^ tnnn:; but thev ,iTe rmly too olten prune (n part mio 
flake? »Jon^ their dark-ooloured incdlieimt lamiRK. T!m! same stimt- 
spreaitinj; nut nver the plains in the directinn ol Oegitn, bi.'cnniea 
mote or (e*s hteoehed, and is rnuch lalse-bedded. It is very ex- 
tensiirely qaarried amiind and about the smalltovtit bui only to incOfiSitter- 
oblc depths, as It speedily grows mbbly. fossHlcTous andcanglunwratlc. 

Towards BabadeShwar Tntnple to the S', of l>cgini anoLlsir marked 
change in this vaiiabtc stone was noted, for II oequims u very' dark 

colwiT,—sometimes brown, ]>urplkh anil 
D u-?t !^' T i7^ ewtiio*™ *r tiM ot.'fcn almost black i^^ond tlw same kind of 

altemti^m In tiolnur alii.> ncctiis at the 
isolated Jiiltnck calkfl Blmdo Dhdr. wlicfe the fotH- bediled stotio may 
l» seen ^teclly oi.-CTiying the yeltaw tidphiitt^toDe tii tin: SW. of 
BtidrwiSra. .^jnllurr Hnlated ottlber Ol DHrirkadtmntonD of a rusty 
colour, in thin flaggy Umina? ci1 a shaiotd chanutcr, otitenips in (oral 
ot a normw whuigated hillock, by the fnghway aboiu ( tnik S. of tlu- 
tuim nl KbimbhfjdaT Tlie snrfiLce id llie lullock adjoiiviiig ihe laaihide 
is litemUy n’ddbil with pits; for tlie material, which is hardaltliough 
flaky when <^ttT^lCtetl. Irreaks tip wqty readily into on angular sliingk of 
from 1 to i4 lr«h gni^, and is unadvisedly uwd by tlie tftale contractor^ 
for nua-'tnelalJing, 

Beiw'ttrn the pAialtcls oi Knnidiri and of Porbandar City farllwr 
south, the noalty coastal Tertiary and Post'tcrtiary’, ot. to I*! inun- 

bma» a.tw«i u» **** and Dwdrka 

i<wKUirt.»aeiirfc«B. {Plio^Plcistucene) Gniups of bed*, estrnd 

mlund superJkiaJly for very consirlmbir 
distance*. The laJsc-bedded Konclm and flagstemfs. with tbelr 

underlying quota of fossiliferou# CMighimeratc. iptviktl VKithwurd cimr 
tintioosly a* far <** Porhuidar Crty. eovetnl by depo-iits of lUlimiun 
thrown down in the rrptin ol llin S\V. trending backwater from Ptar- 
bandar ot^m wlrich tlie Smie *ait-pans are sitnaicd Towards the 
east' tlipy cnerm! llie gnmniil up to a geological boimdarv I'xtcndmg 
Imm (Iw neifihiautrhtKJd ol BiWiarla. slightly K. uf Kolikham. and thi-u 
in tfic ibtection of E^ndwdn and intcrotittentJy lar beyotid. Southward 
tljcy are obectrred by the aUovhmt ol the Great Salt .Vaiali 

Underbine the HimchTi and J>i!gdm ilagHtonfis, wliicb by reastai 
ol fhrir lioxtlness and capability of tEsintitig great Ciuslltnij (itain 

when tao] with theii Umlrut in a Jiunatai- 
“L'SLVJ^.fay*'' 'ti* position, ore hirgply used locaUj lor 
the luondutiuus iif dwellingdiotisct. it i* 
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prwimied that iht Miotiait:. t.r Gdi limdnitk-limHtdnes, rccutTiiwWe 
Jlt a gbsiM by their t*tevailinif ati*J '^rsuig.; hues, also csiend ias 
castwairl Irom the cotoit'iine towattlA t)w base oI 1.1 k’ BaiiLi Group ot 
hills in «he4in?cticnt wf Rdniwiio wul beyond. E^idniK* oi tliis cue to la: 
found as fullowsi(ij.—The coast-fine hreakon at low-tkie mark con- 
Uln att tiJjuntlantic df bftth ruundecl fc^Ements 

immistalabli; stones- P^.-Tlie Ciwk-hanfcs tm tte N. and ^ «>( 

Poflundar City show small exposures ol shelly and sandy Uwftrtei- 
lltjiestone. osTriyitig Gdi limunitic-Smestcmc. (Fii),—The new large 
weU-sImlt witliin the BokJitai limit near the’ IVbandar Ufy wit«- 
ffOTiot exhibits beneath a taytf o| rutkly, iudurat«H>wilrJ6vhniestotic, a 
thick deposit of beds of compact. GAj Utaonitlc-limestooc of tlic I'incM 
mhw lyw. and richlv fossUifcroiis mbWy congluawnite belonging to the 
suite Group (.v).-^nw erosion d Uie W^roihlna VokaLi at Virpur by 
the Iilgh-nad » KJlniwio shnw» llie yellow Gii-lintfstam* eteannng 
beneath surface bwls of DwAt-keditnestone *«t its IL bank, fvj. -The 
millolllc deptesils cncrosting tlw plains luid deeply deerbped »“Wa^ 
the base of tlie Barda hills, wlaui examined mi dor the tnlcroscype, exlilbct 
a fiUrly lar^- jiroiwrtion oi rounded ipnins of Gdj liiuanitic-linKStoue. 
detectable by their characloristic ftssil Luntents and litlmtogiraJ poru^ 
iiaiiti^, which will lar twmpJified in tbe setpi*] by photomicmgraptcs. 

liu&tward. beyond the gieoloftifal general botmilary of tlic Gilj and 
Dwdrka beds, wlueli ocwionajly outetnp Jiuignificiinl palntie* Iwrti 
■ . . and tlicii*, Gw conn try-sitie is practically 

cwbitkiaV Boii^nr *1 Willi Eiuliollt^ ikposis* u|nsaii% 

or ParteMiM-cu>. ascribed to a iniich blcr periaf «t ti>« 

Pldatocene Age- Deposits cl coarse- sandy and inucli iMmeyrotnhed, 
tvoatlwr-w'tiiTi and dccompofutl or altcrod rnilioHteSv frwu a few inclins 
lip to ten ur iwlye feet or so. obtain in undcmided areas, from the coastal 
borderltind of PoTbantbr Dty to be swept idoitKi entirety away from tlie 
isiufocc of tlw ElwArlai bods, until about Uirec miJis or ttiereabnuts from 
the hose of the Si and SW. Batdiui. Tfiu surfa« of the groand ihera- 
oftcT bei:(mKs more and Tnoac thickly tirewed witfi miiidit* tirift and 
Ipygmi’tits of the mountain (niiS 3 iv«», while Hie tlcp^its of tfie Utnwuone 
gnidually increase in thickness up to tl* line of limitattfin uii (lie .-idailAna 
Heights- 

Ptorbandar Qty. with its encircling Creek wfiicJi tnwcrves sinitjit- 
eastward to pass into tiw KW, lUverticidiun of the Great Soli ^nrsh^ 
fiuiuslim> anotlirr well-defined break in the continuity and chardi-ter 
cd Hk gcoloBical coastal bonkrlinid of tlw Stale ; for it is ai tltis juncture 
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itiat (ODlimnn t« ipt to xmae concerning ttie urifpn anti ^tcccaaioa oi 
the Qitateraary sirata which constittjtc the main porti™ of l!ie lihore- 
Unds. A few p( i!k? uhwrvatious in thb fumhectioa iniisl ttierelnji! be 
taken as pmvi^lonM pomling thr confinnatory evulfiiee of forthcomiiij; 
laboniloty' reseoreh. 

TIitTC «ut Ifc po room left for doubt, tlwt the Dwirk* dsKstone^^ 
htkl txiiT liy the wiearing down o1 the ndGulitc towatiU the SE. 

oi Por bandar Qty and parbidty obscorud 
iNfrti * nM *twM at Cfcagri be recent depiKiu o| marsh mud, tncieases 

f Ihtf lt< It—T— 

both m thicknc^ and e^rnnimic quaXity 
m the ™v to Cthiya ; lor iha town thm rests, ^L^ shnwn by locai 

upon a 4 kep fouDiUtif>fi of thk-k, ciairfifiw:!, but ^'arijxble ljii*ds ul ilie 
Bag&ion&s which * liowe wr/of ituprLor lisiWlity 

to split aluiig kbe-bnkkd riihip ?tnd ilte companttivt^ dllfkuHy experi¬ 
enced in eKtraciing ajid tooling itio \imc, fwve been only sparingly 
irtitiseil Th^ Dw4rk» fk^stonet, vtrtksd by alluvia] deports, reapfizar 
iin tim W. and cBpeeially upon tlie SW. and S. at Clidyn. to cm^itittito 
the biisol hibiic of a high lidgr which runs practically pnmilel to ihn 
ihoro-hne at a ilistance a1 a triSe otref h4ilfra-tihle theruimttij, and 
fiiM ?4 to a iiLi]i?^iaiuin.i height uf th feet abovt ilie level irf the mu. The 
Imwe^^r, da not take any fnither psart Iwyand ita lomdation 
in the lonnatjop uf the ridgiv hut ^lieer beneath that structure to 
frapp^SLT hrst tipom iLe leewartl side of the blown-r^and dunes, and aJtc3“^ 
wards as btemkeK beyond ihr strip of hcacli at low-tide mark 

Al tJw ^tonu fwming tJHt abuvmoied hi^h ntlfpe presents 

a stfong rraliuhtic fades ; but there are subtle differenrrs, tacitly gnuited 

by ev-ci^ the oativie qiiaityin«t, whkh 
nt-panue * CJiiya^tone,* it is 
caikf), from the durd-p^iult niiilalite or 
■ PorlHmdar^tone ' of cottitEiiitte- LahoTatory anoJy'se# and opticat 
dctenninations will doutHk^ serve to <kfh>c the difictinnees that subsist 


between the two texTims. and to conhrm the opohon tliat the ChAya^ 
^tone Lunsisis esEfcutlnily cE a tjub-aanol coni&atktatitin oi hoe blown- 
n^ttrl of sub-tecent date, represc^itiDg a. former dune wldch ha^ acqtun^ 
its piTfcfit inliinj positiim tlsrough ilie cfcvatjoo of tlie Lmdi 

Situated approJdmntely f mile SSi\\ o( QiAya, ilie highest part 
oi the ancient, i^dktihed dune nf foie Libwii-sond haj, ^iTN;e about 

30 y&LTh Ago, been made iIm ceniro 
^ o( on extensive scries of pit-tfuanifii, 
which to^lay present the appearance of a 
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o| liiige miblirttcf, [tianv ol wl^cli are ejcca’V'fLtcd Ea ihe depth o( 
about 6o feet, TJicsr ittange-hMikiiig, chiimpajgDC-baltlF stisped bdr- 
niws iitay Inr vtty dimply accormtcii fui by U\^ Eact Ihat Itey wptc 
iHtmincnccii ait ^nuilt \neiticiit ihaJtn tlifoui^fa a ^udaci^ Uyisr of titueJi 
prrionitert! und tltcii ot nibbly whifib sil deptlu ul rrom m to 

feelp fpriJiduJiJIy beeonw^ widte ct^mpact and ^fflinnemally v^hjaWr: 
so lhai, in ordf^r to save lalwitr and txprttsc, tlic nativt ipiarT>^en 
midefcu^tJTii:^ or, in rcaltty fnixiing on m. scal^^ IcAVing a pillar or 
t wo here [Mid there ta ik\^d cnElapse—occasiociiatly. Imusipver, witlicfiit 
.ivafl. 

Tin? sninfrfdaJ jiortiorts of the Lliaj^-4ttnie arc rnucli tiwnfiycombed 
mill jnduraEed by ^unbiMiig, except «i ^iMdry duniidciJ places, and Or* 

tlicrelorci rejocietl by tlw quarr^Tnea, 
*^*'**™**^““ ** pcrfomticrtis appear Ut difer in 

rharaetcT iftrm ttiieri! foiuid in tQTtt^pmd- 
in^ situations of tlio millohtc^ anil m usuallyp especially at depths of 
in nr 12 leci, 'when diTiiiiiiahtnJ in diiiiensaus: filfcd vnth i:ntvs of fiwidy 
obty mud possibly vegeiabte remains. It is therdore uissinKed, sahji.'Ct 
to labomtiH-y coircctinns* that the perforaiion^ and other targer inttn^- 
fepacc^. represent Ehc rofid? nf fomier binding wc!?ds tuid creeping plants 
nhich forraefly flottrlshed on the artginii] denies of sand, emtpDcil with 
I he sponuli^ of aijanini^J liziudi, such os abotmd cmi the ^indy 

^tr^telM at tlw Ilh^ %iile of ihr sand-dtmisi bofdiif^ng the beudt nl tLo 
ontire kngthni the Stale ^nre-londi, 

Chiya-^tonc, as already irtiimaled, varied in iexttme and qtiaiity 
both EiorimntaJfy *ind wertkaJly^ btrt not to tlie tame marfewl tlegrre as 

viionea ol inoiine-Kttvrcd origin such this 
underlying Dw^ka Haeafones or the millo- 
litc. While its superhaal Jay^^ an& indu¬ 
rated and honc\^ombf?d by the combancfd agency of ptant^gtowths and 
weathering; thn testnrv of tho material ap^ars to be imifcinnly fine* 
gtainrd i>eeper down, whik tEic trxtme it^i^na practiciilLy iiachcmgcd^ 
iJir pertorati^ims iEminish in sijee and one imma ur less oeduded byitico* 
lx mil ms well ^ com pad rtidily, eartliy maitcr, firobably ro}irc^ting 
^itcccssiw buried hyTvs of pLint^roois and crcepong^hiiomc^. At the 
lowemiosi zonep some 50 ta 60 feet»below ttw eorface t>| the deepest 
di'velupinents^ the slufie iiocc more assumes a much canceltAtcd lint 
^omtw^liai I'ancd reKture : iH-esmtiahJv by of its onpnal pontalJy 

sedimentary characLci when deposited as beaeh^nd u|xin the graduafty 
upriiiittg sttL^tfatuni of TJwdrka flagstones. 
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At stni»l^v favoured ptaL'eS; tlw t h45fa-sit»iw i* trmtif or lis* frt* 
trom periofalioBs And becomes quite cmnpeicr and of fairly wbH* 

closely wsembling a ^XHi-grad# nilliolite, 
M»rkit vaiiM wMKino(CTnitt- but. as it i« tlwcosimn at tinarfies to 
**““■ oicroly rctomjicilic the ^rket* lor tl*ir 

kbniiT, nil qualities we wdd «iuioul distinctim at t!ie ^arious fijt* 
nmaihs bv bargain. Tlie stone Is usmUy dd ioio rough h)«lo t J !>' 

12 by b oichtft hi ilimonsionk and noromlly soW at nlxnii Rs. y-B per 
iftu blocks: ottior si 7 t^ ant avaiUhk by ofdcis ni proponionap- 

priaa. but are only seldom dimianded tnufc staitslki* art dot ttgi^it-ied, 
us Ufc lieniand, lot the stone is entimly local; altltougli us many a" 2;» 
pits ore Iwpt opin during 11* working season to «t|qj|y call* Irom IVd- 
bamlar Clty-buibkis for the erection of native luutses und cottai^. 

DEScetidiug on I be southern side nl tl* Chdya-etone sites, a turall 
valky is (omicil by tlic rbinf- of unoiher bui nuicli loHy ekvaiiwn. 

u'hicli also runs: intcnniiliHVtIy paraikl 
HHS*aSMt‘SSi*t“»l'*v2iS« ^ with tin: Bi?a-slnire at W mean dtetance ol 
■MntSn^hkibL fuiloQgR theretrom. This ricigu ift 

miuiifcstly tlte solidified nrprrtentiitive ol anotliot lint more recuntly 
formed dune of blown-aand and wus foitneriy quarried for stone at a 
site ealkd Mithi Kbdn, wlHmee material ol a Uss caherent diuracter 
than tfiat of rl* ChAys-steme wa.- exlracted fm local nwfds. Tic 
wtdeb la likewise freely canecUated, bears large niimlKrv o( partialh 
altcre*! bhclls of marine tnolJnse^ driofly a! Recent Prltj^^poda, Tlw 
con^ilidmed, blown, slietly-sand oi this ridge overbi*». the lUKkih’ing 
strata of Dwirta flagstones which outcrop at its vrindvratrl Iw.?c. hhe 
a lung line nj upraised bench. 

Yet another ^kpret^sioa liere intervenes, whidi dnruiH tbe tiumsooni 
is flooded with water and «paraled ftsin open tea by ^ tbiitl EidfSr . 

of hl«wn'j»nd ronstituting a stretch o] 

’ piitKnicfcnww-dune* in iwocesi of turmation ; wltklt If ilw 

pt LS* !Uh>k eievatjnfi ot the IfliJiJ cunttnn«. must evuii* 

tuallv fll''® kvth 1.0 a third terrace of con^lidnfcd of the Chflya 
type.. Tbc nbovenoted depression at lids fnrticular pUce is specall)i 
interesting and of *nnM! impoitancc locally as a rite from wlikb pom 
pCT^i. are allowed to dig for suppUos of * iiattiral etiunam/ The carbo¬ 
nated water* draining the lilgldy calcareous ridges to llic NE.. aunuidly 
dissoiNT larpe quantities ol lime ami bring It down to the dfluncl Iwlotv , 
tn be first precipitated by subsequent iH^apoiatiott and tlien tatimdly 
kilned by the aitcnry ol «inliaki«K. 
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Tilt Parallei of AwiPAa Tows 

On Uw windwanl sUk, the sauaMlnsei slopt downward to 

fotm a variable width dsaadyibrlMnfWiJ l«aeb. Irom wliich the iindtr- 
Ivinc Birata tA Dwirfca flagstwiis emrr^e at low-ode maik. as usiial 
3]<H,L the wliole ol the cOttSt-hnt liroti Purhandai City, to lonn a bold 
It,],: Ot hiealcets. Towatds the N. of Giiya. Pwdrlta ftaestanca 
penial until temporarily obscured by alluvitiJii or watere of tlw 
l^bandstr Cwk to be tapped ut the eastwan) bonk ul tiw latter by ti 
yziy thin denuded deposit ol decomposed mifiolitL'. 

Contntrj' **> ^ eJtpw:iftti«». ItillowiiiR the souibHiaittntfd cwm* 
of the Chiya ridfit of etmsotulated Wown^id. lliat emioMW gradu* 

ally dwindles down to rise 31^ to ttw still 

<rfn» Hiiidni* ^ 

tm 111?Tubm *mj? scfl in tht tllritcti'Wi uf snjdD tiiwri ol 

Adodar, ((Jtanounced Aorda^ where it is 
known by tbc name of Sdidk Tohra ; but Silih Tohre is nb tongei 
Itinnedlniffli blown-sand f being conaUtuted 1 mm base tw surnnut ol much 
falic-bedded tuid deeply decayed flwdrlca Hag-stone: on its easiwnril 
skiji' however. J mils ^'W, of Adodar, the hill supports a Ifltrly thick 
deposit «f a fiiiely-tcxHired white hmcsitme. stnmgly rwienibllog n 
high-grade miJiotite of tlie Imn quality : but upon being liandfed tte 
■tone was lound tn break short when sliced to llic isnutiy of i inch, 
whereas good miJiolite on Ije cut almost Iv the Uiinness uf a walwr 
without fallmg to pimM. Oearly then, this stone « it ttnns out to tea 

mtUuHle. i.e., 0 tnie sedimentary stoire of marijw oriEin iuid n«5loc«ie 

Age, must be Very peculiarly constituted. What tlie natureot tbalccai* 
stitutite reallv isi remains to be shown by lorthcoming laburJitoiy 
dcieimtoalicms iL-anwliife. it append to te iust possible 1 l^at the stona 
It tt true milioltie, itwn ite cincurestancL that u abonnbe same parallel 
und only a tiifie over two miles inland, a small hiltwk. ybfeet above tlw 
sra kveJ. called Chitora-ka-Tobru rests upon a biisc oi Itwirki 
flaestcines sumnindctl by tJw nlluvium of Hio r*reat Salt Marsh, and is 
oppareatly built up ol much falw-hwlded, fiucly huniniilcd liuiuijtoiuj 
so much decomposed as to te on tlw very vijigc of dlerelutiuti. 

At Adodar itsell, J mile W, of tte town, tin: Dw Arka Daestooes, 
which evidently constitute a prnnanpiit feature of Ite cuofttaJ wJvuge 

are cci%'erwJ by a deep dotnc-^bupcd ertii- 
Cfnk» nfT i stnwtsf* lit nence of fcnely-textnred. perforated and 
SSSSS*’**^ .1 uw Pv"U,i jalse-btdded, soft Rrey-brmvn sione u! the 

^~liL 4 ya typ^^ i*™!. likr th<s luttefi is 
l^mbably <Jf »t>iian ociein, TIjes was lytrftcrJy i{uaiiied to a fuaxtiBum 
14 
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dflrth JiF 30 J«?l. OllwnviM ihe geoldeital sHticUii^ at tht 
tMifxkrlanrt ni tills j&iallcl anii fiphi <1“'™ SE- abtig thr ^horr for fuJl> 

34 mil» to tJ» Iieighlwnrfiood ol Tunfcra, is e$enUaJly sli^Ur to that *n 
aiA)*!!, ami might be comttlycxiMiiplifiiHt by an nbbirvisitioti of the aaroc 

^tianai diagnun. ^ . * 

bbiHi. Itowvci, 11* Div^u b«fe oi Adodar, prcKtit » 
group of nibblv, eonmtlonary , russei-ooloiirca slcmtr, inietbeadiii with 
t hin flagstanis passing inio riclily fossilibtoua conBlomeratcs bqtew i and 
these beds oulctop often at n large luiglu (cm account of their blise- 
beddlng), 10 render the couolty toads eMcedinKly rough and nitty, 
for nearly a mile and a IiaU iiibnd, ofusr whkh ilicy are co^icrwi by Ibc 
alluciimi of the Great Salt Marsfi. tJic main body of ivldch roaghly re¬ 
presents the enonnois total of mom tlian 60 setuare mUcsol reclidmable 
waste territory. 

Btitween tlw panllcls 0! thAya and Adodar, tlw inland gcokigitaf 
stroctuiv of tlic country is to a inf|^ degree ohsjiiicd by tla^ alluvird 

deposits of the main^bodv of ihe Great 
TB« Norihotn Moieir i»t th« fjalt Marsh, which at this,—its liotthniosl 
Cmi s«u aiBwa, tnokty,—has an average width of a little 

more than 4 mile* ;—a dreaty. bauen waste n| dork-grey mnd passing 
into the cmldititKi «f aaliniferous clayey earth during tlie dry season, 
hut flooded by tlie rains to the deplh of mony feet. The elevation of 
the land, w-hich hu» been steadily progressing since tia; efepositiun of tJie 
niiiiolitc ill Pkistocenc already reclaimed eonsalerahk' iraeis 

til ibis periodicullT fiubmergctl laml. aiwl tl* disposils of alluviuin, ufiuai- 
ly deep cnoijgh for all agricultural purposes and capable of hdng pre¬ 
pared alDiosi withinit digging or ploogliing. b aeclairaed by native Inis- 
liandmen to he wonderfully fertile, csprcialK' b gtiminatitig power ami 
Jqi tla? rapd growth and inaiiireDg uf cereal crops. 

tlbtchetr of slooy (pound.notably 10 the south of Rlnghdwdo, arerultrt 
ElKikbri Parab. 11 k hilJock of Cliirora-lm-Tobta and midway on the 

track to Mukal, serve to rewsd the conti- 
oSitf*- nuance—right up ho the westward ecmfifiei 
of tlm last-named viHjuse—of DwArka 
beds of rubbly fiagtioties. To the S. of Miokal, where tin- strata arc 
not covered hy' alluvial deposits, ilie ground graduntty allows outcrops 
of bcdded'lav'os; hut tfie^c soon become strewod over witJi miiioLite 
drift, and are finally covered more or kss deepty by boscuunt Icds uf 
rnlli olitp-eoaglomcrate and coatse milkihto on apfToactnng the district 
town ni RAndwAo. Slightly oastward from RAnAtvAo, the crufiobte 
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(le]»rieits are completriv wom away at piare» te rtvtal fatse-tudded 
outcrcipS' of inedttini'^rainisd DwJrlci 

Eastward of MokaJ. iIk aUBviunt, still dfetinclly saiinlfifwiis. but 
augmcnicd hy drtritttl matter frcun liar norilteni uplmils. ii ia Wke 
tmuvner gnudmaty ousted from lUc surfau-, fet a1 .*iJt by uutempa td 
bcddied-bvu ruid thsu by a dcpc^it dirrctly ution tin; latter of {>.tscniiriit 
bftte of obljtiiitfly laminated milinlite, right up to the Itoiitidary ot ilw 
Stnte, wJ Bdpudur to tlio relics of okt AsiiiwtiUiir. Priuriictdly the same 
cwciJltiooB prevail NB. lo \\'ailwdl;i, and to the boundary district 
town of Kaodooui, a Little Irv.vatid wluch acto^ tlie Riwe Hmsar 

I lie crouilcl becomes effientially volcanic ^—iiere. Dbilnak Dh dr. 
an uuilkr of itypat>)’ssal nick, ris«s to tfu.' timglU oi 137 Jeet above the 
level of tlie sea. 

Riitiiming lo tlic ttginn of the slmrelands of tlie State, a great 
gap in ilio cotttiiiujty ol tlie co«s>t-line ■k.'intrs about 5 furlod^ NW, 

of tlie village of Tiinkta, wliereby u funni- 
OHheidBi stnietim fT IS* liable inlet of about t mile broad remittns 

9feanl«iHli to IM N. ot Timlin. i < x> • 

jiaieni to the ojian ociuiii domig Uie tamy 
.scawoJf, but is closed by u sandy'bar at other timwi. The eHect of 
tins' break upon the geological sinKture uf the coastaf Ixyrdertanit has 
Iwttli to cause tlw stretch of low liulocks trending SB. from .4doiMr 
at a mean distance of €00 yard* from tJie sea, to swerve slightly itifand 
on Mil sides o( the bre;ii;lu TJie X\V. extremity of this wide 
creek is mucli attenuated, and tlicreby alTords a good cnHdng ovm a 
stone causeway which, wlien the trumwoii HmhIs imliwtle, srtVBS as a 
temporary diun to retain a consitierable body td brloe on its taudwonl 
side, oud tlie brine thu? consomd forms a kind of pan Irom u^hicb 
cvnfHiruttid salt Is cofkcud, 

Wldk tuuehing upon tlic subject ol salt, it will beremenibiErcd that 

II jivi^ttg eUnsioD Was made to tlie siU-pans locAtetl about a coiipla of 

mills KNVV. of Lbr Qty ot Fiir bandar, 

' aoafSn^iittariMMirsbir *’*’ iiackwaiur, from 

tike working of which a filial I r; venue 

ucemes. With reference to this nmtlcr, tlir followiDg hrJef %ketrh, 
takrm fnnn the writer's Rough Mcnihly Reports, may Jiere l)c udvon.' 
tageously repeated;—" Alluvial depi:)»ts obscure the bod of the back' 
water in the tagiort of the salt-xxuis : but fnun nbservofiorei *1 outentps 
on till- roadway north•vi'cstwoid from Bokhim it is at least certain that 
the underlying strata boltmg to the Dwirka Group of twts, rtimvalcni 
with thoae Uial stretcU NW, lo the cattfirjits oi Kuncluj and K. to Dvgiin, 
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The Mlt-pans wt praifcled after H» o* "^li™ wbeot-felck. 

inio a nirniber d itttangulni beds « ihaiJow tanks, divided by 
chaniHilied imid-binks ot aqurdijcts; and the britic irom tbt baak* 
vrjilcr is rollectedai hi^-tnk into a welUlidt wrwenJokaajom^ iio™ 
whenoe it b laiswl as Tefpired by leathum bucliea and buJI«k-Jab*jur. 
to be jJtowcd to ftiw by gravixation into the imrpami pant. Evapinifion 
Itv the fierce rays =’”* ^ ** ^ stifikieniry 

oi j4lt Im been precipiLale!!, asunliy m caky kyen ot oboot an inch ot 
two ™ thiclpi<ss,it H simply gatbcied by lumdlids. nnx«l in the remain mg 
Ixrine anfl tbmwo iniu tmall heaps to be gathered lot the marker.'* 

'‘Sample* fit the .salt as well as d flie mothcr-liqxitMf were taken 
ioT analvirsi with a view to detenHininp wlidbcr it wtiulil he poasibk 

to preftlably puriiy the lormcr. m utilise 
the Utter lor the sirpamtion ot inagneiitmi 
«t tb*PwaeadHSait'psBk Sow. it la well ktiown that 

when. sea-water b erapomted. gypitun or tfie hydiiHis sulphate of lime 
is precipitated as soon as 37 per cent, of tin* water lias been driven oil ; 
hut that till' common snh or chloride of MKhum remains in soluirDfl 
unlit .qj per cent, of water has evaporated, Again» tilt ehhiriile tit 
rnagttcsitm IrcmB mone soluble than common salt, would naturally 
remain [q mutli largBr -proportion than before m the residuid motlitT* 
lltpror : w that when a sample of the motirer-ticinor. taken from ilte 
Thrlamilar ‘Salt-pans,' was an.'ilysed* it was not anriirisfng tu fiiitl 
that at a <speciiic (pavity ol i 'juo. no less iLfln sj.j per cent, of mu^^acsium 
chtonde, equiVaJcnt to - 1&'6 0 * 5 - per Sallon, was rstimated in tin* 
Eomple. It may Iv ret'orded that Ob. Drrru.SB'S generalty acceptnl esti¬ 
mation of jft’fijS per cent, <il magncsiuin chfoiide, in normal sm-wati-r.f 
jKoves that the rpuntity oi that salt [n thr saunple undci- consideratjori 
iw nrqueatiooably very high, Unfortunately, liuwevrr, the msupemblc 
liifiictUty that wTfuld he e^rirnced in securing sufhcient supplies up 
to stundtud Of the sample, coupled witli eupensivc tectznicol processes nnd 
outlay fur tire anstailation of a costly plant, wonhl render any project for 
llw separation ol the sail on a coOituerciHl scale, extremely hazarefous. 

Ai the paxajlel of Tuiikra. lire conipamtivriy luw'-lyiug sboiefands, 
nse to a aiaxiniuni ituighi of only 44 feet above tlm sea-tevd, about 

st^or, .( lb. i : but tJre sue- 

CQutit tedeHuii ctsssofi of Uic ^tr4til, althouj^h in Ill>- 

viM cfiflffitnt in clumcter ur land from 


^ Bj R. B*} W'CvUfl efllMf ForbAnil«rCt3ifiii(hi Workt^ cm utL FDtinmtjr 
i 1 / 0 / £l« Afi^ Cbtiffi itfy; Vol, 1. i4»4t 
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toe CttCAt Salt Marsh 

tlia; alremly noted tt> prevail no tlia nofih. are so dttfply developed 
imniKliatcly bctJeaih :in<I on ttie wc-t side of Tunjcn, lia lo 
crtmitKiiciutly important. TJie compaet shelly and sandy D'S'irfea 
iliiestflocs, eontJunitiE almnditni elastit fra^tnetil* of Gi( liimnitic-' 
iic^ione, loTOi tuiusuttlly tliick beds *>1 comiBct* mofe or less imiitinnly 
textured ituilcTial suliable for eenond buikHng porp^es. but have only 
tieen sparitij^y extracted ”0 tlw WSW. side ut the vrtlai^ lot local 

fn.tn Tunkra. tlie Great Salt Marsh is eticountcred withm 
a mile from tlie village, ami cjctetiib lor mote tltao b railea in an unbroken 

waste, during iJie dry' sjason, of salinifcrtius*' 
AihirtoB <rf *■ Crtrt s»ti alluvium to depthfi at froTn ii fc'*' Inches to 
numh, alluvium, in a veem ot 

lea pulvetiilent coodiriOD. if freed from an excess ol salt, wonkl inaianlly 
be converted into an iiteal agneultiiraJ iofl j as demorntrated by tlw 
(ertik stretch ol alluvial land easrtvartt ol the (imreh up to the boimdary 
of lire State. A gradual reclamatitMi of the land in this locality by 
naiiiral causes, hmvevt-r, b most ttulortjinately s«bi«t to seasons of 
druugiit i andf during the nmnaotwi, lo floods; which prevent the land 
from bring cultivated lor mole than a very tcu* uHistbF during each 


^"^ Suggestions for ttn: reelamalion of this vast tract uf country-ritb 
have brim reeonled in tire narrative portioti ol these raports ; but U 
^ ___ may here be additimially noted tliat 

■drillifekC lihri ^ ■ I . I 

riff tanit rfflfli lii* crmt witcltn^ tlic rDstaltotioii Of * i:artipn?iwffi* 

Kitd PTrittMitHOT trrii*1iini r«- V , -ssa.4a«^ 

pmiR. gy^tem tof ihs gonservatjon fit sUraDn 

drainage coupled with irrigalioa w'orkt, mudi immcdwiHJ good might 

be done, by the use ol a jifospecting drilL to sink si few artoian well. 

shafts in the nriglibntirlMKKlv where water is mo=;t mretled dwng the 

dry y!»MW» The ertorraous diicliargc of Ireshwutei into this region 

ol lire Great Salt Mandi has also been fully trealwl ol In die narralivts 

repufis. 

Farther SE. altmg the enastdinc, at the parallri of Gtsa ; while lire 
cuntinuily of the Dwirfca beds along lire scasli*^ remains un* 

bfoken. although once nion; reduced to a 
GMJirejMi atnciur* of laa [ejs vuluahk anil more distmcify' flaggy 

condition, the blowti.fiind ol 

times appears to hav* in vailrd tire bonlcrland and beemne sulKaerially 
consolidated around and about the vilUge sire to canaiderahk depthi^, 
gjvmE rise to B tlikkness of from 6 to to feet, of a ftnely-iextured grcip^ 
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brown, soft stum:, closely leemblnii? gtKri miliolite tliat has ntid£rg«» 
parttuT decomposition. Tbis stone has been lurgely ejttractrd for local 
State use on tiu; S. Side ol tlie vtllage. but is not of suBident impoT' 
tnncc li» be wffrltrtl for ettfnmetEial purpoeeSw 

Tnlafi'f from Gosa. somi-what sitntlar cooditions prevail as if the 
parallel of Tun lira ; for tlie town of Bhdd. from which the Blididiir Hivoi^ 
—the bfBPiil and longiist woicitoorse in the Prnvntee of KdtliidwAt.— 
takes its name, ties a dtep substnituin of tUluviam which ore* 
fonoed .1 part <ri the Great Salt Matsli* bnt has rkcn to It* present tJeva- 
ti«n of over gti feel above tlie sea level tfuring cumparativety nenait 
timesw The land, for about a couple -of miles eusi of Bhftd, to the State* 
bounHar>' is sJto essentially albvinl hut overlies a ihUf stnitum of 
DwArka Group deposits, which in their tnm ov-urJap the bcdifc(i*lavas 
of the Doccait'tnip. 

Diinnp tfiL- dry scaSOTi. BhAd in common with all the nei^ibtuaing 
villages, K.. S. ojid £.. suBcrs severely for a lock of fresh, ]K>tab{e 
water; for. ah hough the River BliAdar scarcely ever runs dry, its waters 
ne.ir by BhAd, lunl far beyond, are almost briny; while well^iiafta, 
wlien simk to tlie depth of more tluui to feet, also jdcld brackish water. 
U'dl-shiifts. however, liavn nol hitJurno been sunk to {pvaier depths 
than Jo fcdt or so. and certainly not deep ns H> penetrate the bcUdifd- 
bvas ; benre it rt very hkefy that an nnfaitlng supply ul fresh water 
would be obtumed by the anking ot artesian shafts licreabotlLi. 

Towards the SE. of Gosa, the depoatts of consolidated blown-simd 
accnmuldiE to fimn an eminence overlooking the village ot RawogAm 

oiherwkre callctl KAjpura, where llte soft 
couui Bora«ti«iid iMtwun iba stoHc K afsti qiiamcd for lociiL State use. 

PftfVlIftl*tttCMB ud , r ^ 11 

Till* upper liiycfs of in 

|iit-4[Uiury fuimcwfmt perforated ajid tlki^ iti.iicaaJ ni % 

smiilar urigin, on a Utigit! scab at ChAya ; but, jit si tkpth of 

^hom u f«Jt fmm th^ fturtacr, %hi stono irhajig^ ru cltimicw. iicin^ 
comisci^ii i{lino!ii entirely ol iumU mid tuuimiiiutcd nt teexot 

sbclb 


BetTOfn Gosa and NaYibrnidai, a iJrstaTi.i.T ot about nridts. ilione 
a decicled fbpns^on of the shomlond.^^ which ^lope down [roirs 33 to 
13 and filially to only ^ loot or two Above ihi* SfA hx-nl on ilw iiortlitiiii 
side Ol tbi: prCflt i;t^k into whicfi iht l^ivcr Ellidhlar Row?. Tlief (^s^ntTa] 
geological sirurtunf ol Injcl oI land hna bcwii 0vieD in d^slail in ilie 
Narritiv^f Reconnaiisatice Reports : but ii may additionally be ubscfvwl 
m thts platr Uut tite dat iigrtculiitrat paich whteli inland for 
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(,vcr » inilc and iocliMiw ihe >ill^ «f 
o( tlic Riwr Bhiikr. itb»>ws a ttep»it of 

alKH^t 3 tcet ol limy gavelly coouJoinetalt mwd«l swd. 1±« 

of rwent M\s. resting upon a b««t ol compel '>* 

Group; and this succosiun l« be contoio^ or 

nulrs mland. JT««ath and b.^yo«d thi- smuU mml-tunU town_of ^re 
a irifle owr a miles from Uie bountLuy of tlw Smte. m Great ^ 
Jlardj ai ihJs place moreover beewms abruptly comtn^^M to a oa^ 
band uf about lia1Hi*inite in wUU. alwB 

ol an efnuimt mns into the month of tU River Bbdilar. | tmk LNE. oj 

Nnvibantiar itsell. ibe wide creel! ol the Bliiilar, instc;^ of 
affording a good toibuur, takes a m, course potaltel iIk 

line anti ie c«t «Jf from the open 0C4.an 
bv 4 narrow bar ot sand^ov^T'etl rock, 
with but a iliallow onitet towards it* 
central part, T)ic georosical stiMcttmj of 
the coastsil bortlerlaml from the smith ol the town Iw ® dfetanco at 
about tS miles down w the neighbourhood of «he v-illa|^e of Pdta eoa- 
tinuts constant, wiiliout any appreciaWc iiregulanty and nwy 
fieil by tin* natural cJtposurts around and afjotrt tlie ncfl-sule «* 
1q1U»w>;—A strip «( doping beach of vaiiabte width » bounded at low- 
,vatei mark by Urge breakers of compoci. Iianl 

flaratones of the Dwdrka Croup; while a considerable sp^ inland 
iscos-ered liv sand dimes of vatiahk la-iglils 35. 44 and up to 43 
feet above tj» sea lev'cl. respectively, near Mavibondar, IJakj and 

* ' inland, ai a mean disi^ ol ab<«t« ? ntik from tlie coast, the 
Du-iirka Group of hods ris*» to form a more or enntmun^ ndge rf 
hillocks 1 wbkli, in tin- neij^Jjbouxhoocl of Elle] a^ii M>uthw^ ctre 
c«dMl (jy A tubndmry subparallel ndge. slightly farther intand ; whjfc 
frum thi-ntv eastward. 10 the Ijountlaiy of the State, alwut 4 niiles 
tiie blrau are practically obscured, except at sundry patfws 
and inconsplcuQUS elevations, by ilcposits of alluvium vestiges of trie 
former bottom of the (irent Salt Marslt, wliich mi^l, at time, hare 
eoitended over tJie whole Of the somhemmixt diatrkts (d the State, rtehf 
dtiwn to JiWdhavpuT ami beynnd 

At the ^Mrallel of N.ivibandar. to the south of tlic Ris'ct Bii 1 ^, 
the Oieal Salt Marsh still covcis a very conadtruble area,—practica^ 
dl aliout S stpmre mUre of waste; and ihL* barren trod is prolonged 
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«mii hw^rd J)y a strip oI ahoui i mile brqM by 5 mUes ti> tlte oortherri 

coniines ol the town nl Balpj- 

The geological utmtiJft (rf the wiwfc ot tlw c«nBUty*side from Nivi- 
hey«flii MirilairTiur. and tmm the coHSt-line to tlir InUnit 
lKHiDdari» of the Stnie, h® been i^nkcl to eleioU in iltc (iiirrativr 
porticffl d 1 ttioo repom; tw lhat it itnte only tiemanu to ctmw ittim- 
lion to a l(w noteworthy nhqervutions modi* by tbe Way, which 
niiiy tfVciiiuaJly tnni out to be of either local or Eonenil eewnonue 
Importotiec. 

Attention las bw diiecletl to ifte cnonpicmwis |Kirt taken by the 
blowTi-«and ol tlte seuscape ^id tfa* way in wbidi the dune^ thus Jotmetl 

OR Itefd in piare by tiv agttney nl plant*), 
rmirp-Mt iKfarnMe in javv-eftting an iindur ikvaKtatifiin of ttu' 

coieto] borderland. It ought tiwrelort 
•I nwhitttfirsut*. interesting and tifieliU to Itam 

proctFcly how and by wbnt means, the land in this par of tin: Ptovinev n 
conserved; and fortunately, n series of typkal examples an avatlabh* 
in llw tieighboiirhwrd of Xnvibandar os follows :— 

(1), — BurdenDg the beach and but seldoiti more iltan lOo ynrd^ 
or so inland themfrum, the sand is frttpwnity lieltl firmly logethcr h^' 

tlw strong underuTxniod stems of ttw 
c«Hmiiaa^ t&r lieauUM [^irplc-bclbil pentitiial 

Wspfl.—ltHf C<f»p^ruim Pf*-mptir 
o! RoxfltJRGJL—which* hy fotmlng :t pciwcritil tii^twwk a few inrfks 
below Thr surface, to keep the ^andy ^arfriL't pnid:iGiaiy iht j»nd 

level with this plant, i-spscEatly ut tlie oi th<? lotv 

scarp immediatety above the beach, may be ii^iuilly ioutitl uifis tif the 
strongly raoti?d wiry H^tlifpyrim t^Nf/onaiMPtr; aiir) l^th of these, 
la dap of drou;*ht^ himisJi fodiler for eameb, ^mJt$ and ev^n sbi.^p 
and kine^ 

(tf),—The sand nsttiraLly slopes drjwn Iiw a ft-w itti, iiticnediAtidy 
tm tiu! Ic^wartl side nf the linci ol growth abo^^nrHeii - bnt w t^-arrestn1 
for fituri too to ±0(^ yunJv or ninre, by clow- gn)wtb of vhirfly 

of Cypmn jdo^oifr/ffnir, C. and Idndrcd spTciea* wMch bind the^ 

surface of tlw sand into a ^ucoesi^ion of Tnimamre inonnEis and sliort 
ridges of Imt few in€lie$ in E^eigLit^ yef qaite ^nffleient ncevcnl very 
con^derable quant flics iroirt beini^ blown rnnch tarthet: mfxnfh 

(fVi)* Faithor tnland. most of ttie remaijickr of ttie free sand 
csitglit np by small clumps of shnibs. and reiain^l in as monndji 
of larger dimensions than those fonned by tlic fedges. From a distance 
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Fig 31 .- tJCnvftUon* BMhutll Kti«n. i mllp ESE. of Hkillinviiur. A- v\hiwii lift, lifui nf iieiiii twimiiWuUfil 
tfimJ *1 Uin.'i' «»w (imirrf B- fium lo (u 14 f«i <•) ntJumbiy .'f>nftx,ei tunwliitmail Mown 

rut ilunniil liutkiint; lllOL-kti IK tiy (J bj ti inrllt*. C. Alaniid i^l wniUKr KrWIt .1 liy 

E* i\RVKi jiikati Ml] llu'' (7**^ A^rili iinih. 
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d<»sely iTOWded mounifc mighi wtti Iw tniataten tor a flock ol 
sheep. Seaj Naviftendar, thety are thtefly irttxJiiiscd by Brwvttis td 
tile rnbiaueoit^ plant BydropJiylta mittUimm Mimetiin** taljasil with 
Inulics ut the ubiquitom wild jujube, nutttmtfiafia ; while 

■51111 tart her wlirre only a vor>' sjJtut deposit ol blown-satul 

remains, i1 ia conimoolv Ihflil tofirtlicr by itrowtiH ol the Mantliacwtiw 
hertr. Lepidas-ithtt trimmit. At otlicr places, ncaably war Midw, the 
fodttf mputmm^ appeumiKc «t tlie btown-saml is {jrtndpiiHy ^•f^f*** 
by cla« growths o( two of ihtce ot Ildieiintpium — U. tuiati/riftflw 

and // »«rfrF««i being <>t tInj tnewt cummon iicciitwnoe. 

local in its datributSnn. hut novHiliekis serving 
Lo IjIihI tlie surface ol tJw blown-saiul t'ory solidly logetlaii. uwr coii* 
Mdemhle nrtras. wtieiesiei it once lakes root, the ritinnino (* SarluuJos 
/Moc,—d/ac twwt.—occasionally grows wiM upon tlu* dntta ol tho nea* 
sliore, especially approoching Pbrbanthir Gty ami neat i ht vilbgo ol 

Pita- ^ ^ 

ftiib-aerially connaliiialwl sand ot sulwecwi and recent lonnaijon 
Inro»lH 3 material lor a very large and important but stricilv local 

indufttry in htthandar State. From the 
se«m Otrlvad rniNi MiKerdBit* Itiyrer levels o1 tins slowly elevating hesch, 
CBBMiiiiBttd stMU-wad. loosely ptfroi» stojte. Composed almosl 

edtiroly of tomniinutwl shellit of nwrinc inolluses, lurid logcilier by a 
vTiriable pioixirttiin ol secondary linur, ia very extensively quarried 
ahuig tJjc sca-ahore from Porbainlai City norih-wcrtwird Itir about 
miles In within a stojieVtbrow Irom Khimrahwar Temple ue^ 
Kunchri ' while allhmiglt similni maiLTial unqiHStiwiahly cxbm in 
the same* horijnin, tdl abmg tlu* coiel-Uno, it has only occartomalty been 
orcavTitcd artel utilWed at uther places, on a subordJnate scabs ;-85 at 
Mithi Khdn near Chdya, «n ifw S\V„ side ol Ctiingaria, and about 200 
yanta SSAV, of Wtu. 

Wildly however, the fhiei ptiniclt^ ol ire w^ilte4 inshCHtr hy 

the sea-brecies to form a succession of dunes, and tla‘ latter gmrlually 

come to assMiuB fn«>re or less rnlond sites, 
Staai DwiTHtfroHOwMiiaaiM 4t Irequcntly happens, nccdtiling to ttw 

aye ol tbe strticture, that aithcr its lower¬ 
most laj-cTsortlierntirelabric Irom ba« tostnnmlt becomes translonncd 
into more or less ccrnipuct stone ;-^ind itcarly always ol u lolerahty 
tme test ore. Numerous example of thesu anb-aenally consolidated 

* Not tiBceMfily jriufui 0^ qtmjit, hut ca«n]KKcd mnkiif of c*rMn«n» org^Jv 

muun*. 
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blowi-sands ant to bo met with iiJoiig tlte region of tho coitual bonirrkod 
at I^>TbARiiar Statr, and have fwBi duly icpslered in tliHr poper ptasos 
m the Tofiss Natniiive Hopirts A fea/ of the more cwniWfmaJJy 
raliwble of t hose may tK-^trthek!® ht itTriiiped tngptSur in ilita suminfiirv 
b thr oitkr of thoir impottauce m. foltowa: (*),^.Uilya^tone, directly 
overlying the beiU ol hatd, umdy and litirlly jinmtotios of tlw Budi'ka 
Group; very dixpty quanttit lor biUkJiiiR-hlocfc!.. about 2| tniln SE. 
of Porbandar City. (i»).—^Mailhavpit'^tcan', eaiensiviety rpt^in^ed for 
local UK only, in ndglibourhatKl of ilie Ka'»itk town, from tlw 
ancient consolitlated sand-dtims tliore ivituaiod. (iVt),—Gosa and N’awa- 
gdm■alone, desultorily OKtructed for State use. (rii}.—Ollier minor *it« 
only occasionally drawn wpon at Adodar and Pita. None of tlwtst, 
with the exception perlinps of tlw most tompici Viiritly nf the Chiya- 
stone, nre stij^icntty u»ful for huilduig jHirposes to jiistif)' rnotv than 
!>triri1y loeat cartage expenses, 

FiaaQy. is'illi reference to tlic soutliem districts of tlw State, namely, 
from Porbandor City lo ^fddliavpur ilw luvblLUii of liow to supply 

Ligb'gradr materials for Toad-makiiiic. at 
Si»^ni DWfJcti irt eerSase«r small initial cost, ia im unusually difficult 
*“'*■ one (0 solve. For the City llself, im 

abundant supply uf llw highest prewible tirades of rrauhtnetnlo if 
fortmiQTeJy avalLible at reason able rales, by meuns of existing rallrDad 
fjiciliiics from the main qtuiny Mte» iicur Rdndwdo. Tfw nurtliem 
disincis of the State, if not tprite so advantageously ^tiiateil, can 
Dcs'crtlieless be fairly well ratenrd for fnmi s few tolerably laygc and 
far-r vac lung volcanic dykes and sofne ul the more comiaun hfdded- 
lavas throtiftb which the dvktS an? thrust; hut ttw tKPiilbeni inoWiy ojr 
the State, with Hie exception of its tttnotc nonh-fastem portion ttoes 
no? COL tain any rajileri^ harder or more durable tJinn sundry skmics 
» f |ii|i;blv srenaceous liimstDiies of the rtwirha Group, wliicli, uf coiime, 
rank qnlti* low in tins attritian-tesl scale nf rooil-tiiivldng stones, 

Ob^iottsly, tlw bigbest-ip'atks oI macntkinisiiig material m^uuUI, 
in tlw l<mg run,abo be ilw dwapest tluit could be used ; but. In urd>?r lo, 
minimise immediate transport exixm*es. the next best thing tint could 
be done would Iw to iiulbe the mmt durable of lucaJ materiids. Tlicse 
cutnprisr ;ti|.--Tlie hard and cutnpuet varielltrs ol arctiaceous and 
slwlly Dwirkft-Gfotip lime ton®* nascaljed kdld-pttwl or ''blwh-stonr,'* 
which occurs in tlw fotm t»| (urge blwks or brtalicira at bw-tide-jaatk 
all along the ccMst-lint.', und is re-eyposod at a mean distance of about 
a luTlung9 inlixnd in positions suitabk lur eiccavation. (li),—Anuttwr 



Plate XXX, 



Dffli*. a Grtiup «r n«f», M.-Miiiotinf-iiHiwoiip, 

Quarry ■lHr» on AiInfiAl'rt Kuiirht«. T.—^lorniuNJ taliik of tflccM* nnd ll*lftt‘lhnt (fit 

Moinitnin.nmv«{t« iihovt iin,lfi>jtwuHnK t)ie Mlltnltiff Al flw UcMUati0‘liRilu 
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varisty ot appwtntl^ aaMc. arena««iis flaptfliies, much fafae-lieddcd 
M. by NSE. oI RaWirikKi^ near Bafej. tn «w»w1«t different 
but Hiore tKtwifii^'w dcwfloiineiit lotniinf gr3ti|A of ridpe-UUocte to 
tbe S. end SSE. of MutoiAtihavpiir * and a fosaiNboa^ atm* 
cd tJie stOK ejscavatEd s^toar Botia« pits, called 

cdkctively Hit * A’fefci KhAii/ J mile E, and also 4 
by KNE- of MuJnoAiUiavpur («(>*—A t™5 to niddy, tnbWy, 

HjmHuno cot»el®nutn«tlc~* and ^tememUonary icaoc of mdin^ied, 
sandy Umstone, lifcewiw beko^g to tbe Dwdrku Group ol beds. Inond 
in food norteibk eaposuiw imdetlyinB the small tou-n of Adodar; 
on the KE. slope of tW'nilge of hilb ESE oi P4u; ibc 
surface i mile SE, of HatnJor ; and ffom Babodi Khin i.ooo yards or 
so KE by ENE of Kadach. 
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O EFERRINC BACK in tti*; oUJpsI tocks enoountcrttl in PorbatiiJ^ 
Iv stRte. namely, llw liaiUef Eraptivcfr m Bwltlcd-tavas ni tha 

Decca»'Tnip ihf 

UKAitM •dua wArri BMb J« ^tvuTtioD ul thc amt^trhiinictiinii^ by 

pafteiidjrsuta' ontcJ'ops. ifr ^hnwn upon iho geologiol 

chart wxiitnpanying this report^ by a fiat green tint; while the 
belongiii*! to the same mi>» ^ wrtD aa ibtifle pcrtaiiiiiie to the lat« 
period nlvolttuiic activity are indltsited by biifi red tines to mark rlieir 
coniaAis across the eniititryiaiU!. 

Tticre esm be no P»m Inr doubt ihal the bedded daws of Portmidat 
^tate, in eotnnwn with ihcir counterparts covering by far the 

laigist pofticiin oI tho Province of Ki- 
TM Biidiiiea-um uf F«r!i«Biiar ibiiwir, wciu fnTTned by socoESsive eftufikms 

of tnoitwi tiutWw ftom DumeffTOs elongated ^ 
Viatts or ftssuns in the earth’s trost,^ and that thdr hittory dates back 
to Cretacco-Eocene times ;J but, as the piindpoi pTObbtus^whidi caiJ 
far cMtoidexaliira in this conucctioii ore coiKcnjed with matters of com- 
tnerdal importajice nUJier ihnn of sdentitic interest, it imist at present 
sulhor to afford a brief discriptioti oi the gmieral structure and mode 
of Qflcomntjc of lh«« lava^flowu for die guidanceoJ pmspeciuts in rjwest 
of rconorruc prodnets. 


- Vt rrira,vs^ .. «> ij, ■ 

f ^ lio- Ul* fit^sfiiiisalc ur XnT^ n ii f r vy ® Ifiu WrtP 

Anr% Hombtiyp t% 

1 Op, cit. rp- W* 
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Encb cnn^Dlidatcd <if lava, vdiurli may vary imm io*s tlian 
six to ten ftet as m rule, but $ometiitte& to as mudi Irtacn ftlte^n 

to twenty feet iu thidou^. luuy be roughly 
pf^de# Lira divickcl Into three ^iu$, wbicJi iiiimiJJy 

pass msextsibly into one oiK^ther^ m, :— 
Au upper^ expr^cd or superficia] layer ai inoo-u^di^hk thlckne^. 
dioiactensed by a rough emt, frequrnUy beartti|f vijtomlic isj^:- 

taiucnta or scoria, and thmforr culled ilu* 2fme ; Imt also 

liohhtig Innumerable sCtam-crtate^] vesides, and hence, Ukewbe knowi) 
a<i the lemr. These voicbes usually asEUime dongult^ iliape» 

by renficm of congdution during the ifluw of the sh!l molien mass, and 
bcTCOiun or tes aimoud^haped ; so that when they are aitterwuitls 
fiLletl or paitjally fUbd with secondary productsij the Liva is siajd to be 
4fwyjerf«/ofdff(,* The contents of these visides. or may be 

derived by infiltration Irom without or by mttmtat segregative: dianges: 
and b\* reason ol thdr varied oompot^tian, cofunr^ contours and dtstri-^ 
bntion in the fiubfitiiiicc of the rock, frequciilly endow* the latter Wltit 
an omanieiitaJ character. 

Although no ' hard and last ' rule^ tan be laid down abatit the 
Lba|)e£p and atrangemunl of amyj^ dalrs |it it may be 

stated that w'hile tiie superfidai 

Arntm^iM CMtm * portiems n( tUf' amj'Kdaloiihil sane ti^imlly 

exhibit almond-shaped vesicles, the biter 
generally 4 tendency to become quite spheiicai a tiifie deeper 
down I and. upon approaching the lower or compact soiic, assume al¬ 
together trTcguhir stiapes and arc les^ frequent Ly furmed. When the 
amygdales exceed an ordinary ahnond in tliey am cofnmonly aiUnd 
and geodes which occupy larger spaces than thc« likely to 
jiavL* been produced by steam, fuoy frequently assume ^antie ilimim* 
filons udthin thesrr lava-fiuwi of the Decan^Tnip Period. 

Both amygdaks and geodes, necessarily vary very much In ccun- 
po&ttiou. but the dbUHnDne&t fdiicb tiint arc met with in iJic bedded 

bvas of PorfMindar Stale and the Province 
^ c«wairt4iifHi Dt gerierally, cnmlsf of aggre¬ 

gated ciyslals of ziHiilite (natrtklite nr 
msolite) or ol pundy stliccous matter ^ncli as chalcedony and quarti 
Ije;^ frequently. caldie may pmlnminjite j and sonietinus, tolRmbly 

* ¥nm tb* Gmk Riiijfi,nlQL{H^ An iliDODdi, uid 1^. 

t firvni iliu •Uimk ^laifefp rarityf. 







Plate XXXI 



Hegd. Ko- 35. -Fig. 33.-Typical 81 ghest-Grade of 
MUlotitG'Llmestono. 

iTRDiiwao QiurrJis* AdiiHatia Piiriii BIIIa. 

V.- 

MagnHIcit HO Pip meters, 

Vmti m whlcli lo H. L^R&LAhinutctH. 

IffHiin of * PorhandHr-SiiiiiM.' Thf< titiiU mttt of 

iJuUkirm •!*«*—frofii ^ anil nre cspwniqd tog^ibcr hy a ^Trrjf 

fine mosaic of wat^cr-cItfAr *e<vmdErfy «-akilri. f, —Iwili 
lltlml sitU baliltiPo/oWdWt fiYcA^prWn liir, Wi mly li ypi^ 

UilMAiiikif. M.— FrnKmotir aSKlHur J/n^fnJAii riscsIrlfiiHl, ho I 

iiOflWlimiia Wpiotoifical *lriHiHTr* t. —H.i^ «tf 1111^1^0*1 Srtolar 

Ititsmr ml ap»rHi»of miMrtal o*iil or 

of^faoLWltn. Qr^riaccU Mo* nji iinEitTar m^nui# frRf^aeril of clrar 
qiiSTli:. orwhicl* ilwrs lire eomjw raEiv^^l;^ few- S.— Faiinjf fpneei ffoin 
tfhkh fMirfs’tw hsTO dnL-ifpjwif mil dBrin^r prr^we* of pre^j^ratHni, 










0IIXMMWT.V1. AMWD^tOWS 


Sj 


ta«e geodes of mos^ifptc may omir. Th«o amygc^is and 
art uwiallv coated witli tbiit cnists of dthrr grt«n of it'd siltade • 

and W those fditances ivhcre the amygdflles ow of tmall swa. (t ^ t 
inch In diametef). jippioxinnitety sphericiil diapfs and closely cmwded 
in the nitttm of tiw- lava, tlie Mono ticmnie^ tnorc or has 
tuTKimental, 

Oroamunlal amj-gdaJokls naturally present a Wack, Wue^hbct 
w dark-grey Etound-niasi when Ui a pcriBcUy fresh and imallcnsd 

^ dition ; hut when subieclud i%> stmbaidiig 

OnuaMirtai Incipient htciisaliop or ihemud retta- 

muqjhism. bj’ the «*iitact of tuhsequent 
lava-flow^ Of tlte iutfosjan ol dykes and slicoo. their beauty bccun^ 
greatly enhanetti by tin: elites in colour ot the lava-matrU: to purple, 
bro^-n, maroon and drep^W fiu«s. Unfortnmttdy Hus altcratim 
aecotopanied by an increase of bardn^, does nut extend very deeply 
into the sulistancc of Uie stwie; hat tiiert are nevertheliss many 
i[tiit2Lni::cs where considerublc quiuititle^ tiigWy Cfimiwntil mat^rml, 
art available In suffimntly large blocks and slafca to ro^ the waul* 
nl craltMiMtn and iimirnfaclutanj ol ormuuonlaJ e(»d5. sudi as roaiiid- 
pieem, small table-tops, caakets, vases. cUxrk-cases and the Wte* 

Amygdaluidid lavas, by reason of their stnieture. cottunt witbsland 
scv«c sness or impacts tu ttw same degree as niatprial frem the compact 

or aon-aiiiygdaloMJal wne of boddod-lavai. 
taTMito at AavKdBMhiii uvi ibcrefofc unsuitnhte for teulding 

or rnad-nuiking purposes. Water nrere- 
ovCT pereolates more or less freely thtougli the gowndity of amy^oidal 
lavas, to be anesicd and colled undcrgrotuid by the succeeding xune 
ul pmetitnUy impervious or csimpact lava. 

The middle or compact awe ot a lava bed, iLtoally attruns to much 
graitcr thickness than the upper or araygdaJoidaJ region. It may take 

on die ctureder of u finely textured. 
Tiw ttiAdi* or canpaci (twf ^rtiigly pwrjAyritlc basalt of black, 
orawtaMrciv**- bhrc-hliick w deep grey colnttr, wteept 

when laid hart by denudation and subjected to monsoon conditions 
alternating with stinbaking. Under such ciicumstanco the mass of 
the rock may become cliangctl in both colour und ccmststency ; some* 
tinier softened and partially or whidly iatcrised: at otlier times ve^ 
»nsihly tiaidencd and aiterod to various Urns of grey, btuiivn, purpk 
or recL 



84 


EcDstum: Oeolocv »ir Poruam»aiii Staic 


Frmn the cnmpttrt eone. wJiidi giiAeraUy cxtiihlb coittmim jioltitiag 
and «phen>idii} shrinkages, very latge and sound blocks ot stone can 

usonUy be obtained bj' blasting, and when 
these aie largely porphyritie, tnay fre¬ 
quently rank aa ornamental stones ; while 
tlie tum-porptayritic varieties alfhougli not so endming, tough, and 
strong as thn bypibyssaJ gtanufibyros and. diabases are yet suflideatly 
good to cotnnuuid attention for use iti building the pim of bridges, 
as airt^oius and co]rii)gs, lor paving-setts and M rettabk road-metat 

Tin tbird or Imvertnafit temv of tlie Ins^-bed is not always present- 
Its typical development consbts of a eompanttively tluii Mite, seldom 

TMu««r«.«iz«M .iihiaa.d- «»: '^ndia in tbkknc» and 

Liiak mrtia vvtUqbi 9tai>uk* coflafBting (if a ttnely textured basalt 

traversed vertically by branched or sunpio 
^tcm-like omygdalcs. caused by the molten Ins'a jrassing over a cufd 
surface, en that jets of steam are ejerted upward into the flowing auiss, 
and the Lttier rapidly soUdHying, results in this peculiar siyjn of vesi¬ 
cular stmeture, which subsequently bCcucnts amygdatuidnl by sccnmlar)' 
'Inhttra linns. 

These bedded-lavas of Cretacetnis Age are the repre^ntativis 
of the oldest rocks that ate bud bore hy lienuiiiiiion in Forbsodar iStiite ; 

they Lire indicated on tile colmned chart 
by a flat green tint, and physiognpliically 
uie present in the form of wide locfc- 
ploins divnsirted at latervals by Isolated Init more frequently by ranges 
of mure nr ksa tenaccd bills of the w-callctl “ bog-bacl^ “ type. 

At the dawn ol the iHocene Epoch, the ConcentTstina of vulcanic 
activity at foci located at the present site of the Barda Gmup of ItlU*. 
niniit Itave been egpctiial in shattering ilic brdded-lavas at that locality 
and oi forming a stupencJaiis mnuntaiu of stone. By snhseqtunnt dmu- 
datioo the mouutaiij mass must have been shorn to its very {caving 
the pcesenl enanenois of hypabyssal rocks bare, pnd bwttressed'at their 
iKHindarios by the edJer bedded-lavus through which they w^rc Ihrtisi. 

It is worthy of remark in this place, that in the Immediate tieigb- 
Ixnirbood of the hypabyssal innnatlons at the base of tim Barda HiUft, 

the bcddcd-lac^os have become indurated 
^ ^ !>iid often show nirv 

and pccuUaily mctomfirphoscd mimrah 
and altcnUion pjnodocls- These pliwuimcn.! are drikingly cKempUfied 


Lalt iiii 4 

fMtiim Ifep ll4dtd4«VA«u 





Plate XXXU 



Regd, No. 19.—Fig, S4.-Cone rcl Ion ary Hlllolllic Lime 

Invading Underlying Upper Rwarho 
Foraminlferal Limestone. 

Ilait-a-mllc trow Porbnnilar Cr«J< nn ni«liw«jr fildc to BaiuiwiM. 

Ai. &)Kii' 1 inf* o'M .^Ww/ .4/tr<■/»«', 

Amptineil 60 [tlamrtera. 

At A mu of Aitni*|ilM»»»p tfOiH-wikwtifj'f iuli'fo'c*' I'k ‘twofwi fy tmm 

fw-uwro^GHjinif Fv—Roralirifiwl w«« of njtiiUiiil fnnrw^ifSw, 

MirriiiliHlrJ tiy iirtmnv kcwv erf dt^ar TiitfT)i‘Hl;iMtp«1 tralTHr- H,— R^taild- 
reA* * .WW/*r««. In trfbw jiprt* trf tihd Mniif i*CHait' 

(rf *ii* 3 W biiiicfclkij;sc 4 i siftKluwA Q. —Ao^iiMr minuif 

WALcf-clAMr liiuirlv^ uiie#r wMthi ^»arp fnduiijt^nih* TW 

tkiitirc iiiaM ii fr™|pal«jly itAliutfd ptnk'Wowii Auif*c hydr^ie* 






















T)y'K£ UocKS 
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in ihc rocks reglsteiwl Kos. 542 and 343,, wlilch were taken fratn a. 
ncw!y «uuk wril-ahait nulis \*E. tA" Gt tka sequesiered 

vllio^e 4if A^pili it Uic eiiainm. bajMs of tllr Barda flilb. 

Cutting through tlic boddeddava^ on tfaf wftstwani iispcct of tlie 
fiitnb HUH. tbi?re are inatiy imrushitis ol dykes, (•spcdiiyy in the neigh' 

tMntrhuod tiE Ndgka, ul li^t or add vtikanic 
***^ V5*' '^**"**' "*"*■ roctv cnikd ihyolftes, sdmf of wludi 

are prettily batuled:; wliik utici'S huve 
Ctiiutdidntcd Ulaek and tiark bnnm mtrusiims cd tejctnre 

knoira h 3 obsidians. Thes*; dykc!s are in^Tiriahly coahned to the 
region at at near by the bo^ ol the bilk, and ore as»gne<! to an enrly 
{teriod of the Hiritl phosr □{ emptioti from the Garda focus or foci. Ihry 
yield rxeeUnut boikUni; and attudlcr otmmcntal stcniM, witidt, 

iicmvvtt, have not hitherto hfeim uiiksci] in any way, but art trever- 
thrle>* vrdl wtnhy ol exfdidtation by nntesn ol their {deiviing hues of 
cool greys, btowns, nnd Inwnc obun and the ccnnpntnJiwp latHf vriih 
which thry can be extracted atrd tooled. 

In cerntradisUncUon to ihr rhyolites antic the dykes id dense black 
boiiolt ot rxcrssivi'lv hne ttxtart and fretiiiently of ^gaittk dinunt-Mirei. 

which traverse tho coWTtryside ftnm Ibeir 
a«%tc «r BtHi VflieMiif wu- tmption in the Ehtrcfa grtnip of 

*’ lulls often for many miks ab(>vfl and 

undetgnrttnd ; the fotmet Udm* hidlcaJed on ilw coloured chart by tiiin 
ret! Unn fjkn the rhydites Uiert must 11011% be«n intruded during 
ilte final phasev of emptlmt in Eocnie times ntuncdiBtdy succeeding the 
cxtmsinn nl the ackl vnlcatiics. Tiicy yk-kt an abimdann of intciEUdy 
luirrl shingle suitable for mad'inetai, seocatd only in enduring propetties 
to Um; t»est of gnmophyre?, 

Prolimgcd denudiitton must tuiw juUoux'd the cessailnn of vqIguiic 
activity, and there art nvideitrts to show that a subsoitomt submergence 

of the southmi and smith-wisteni bof' 
i^aia tiM OtL iiiiacaM}^ dertatid of the Pruvinoe must bave taken 
ore«»«tBM. ^ Tertiary tinses, lot depOMb ol 

tijt] (liljoccnc} strata aboun^ng in clmractciMk; fossil rtnraitis, are 
to he luiuii] directly overlyiiig the igneous rocks of tli* Doccan-Tiap 
Period, right up from the cam line to tfic Insc of the Battla group of 
bilb in Ihirhaiidar State. 

•% 





^ ECOJiOMTC GKOIOOV Of V*0«IlA>fDAK STATE 

’ fosKjliten'Us biiit*niiM* laid morlii^, -ifa* 

TS.OMI ™i c™-in.i succeeding or nverh-ing tJwArlffl Gr^ij 

Of b«b; but it is clear tlu.1 a o| 

1 of subsidLUce tou&t hawt >tipeTveiwd. pnsutiuibty 

f 

Z and fu^ cnnienu <d the 

‘id JSr beds; while iJn? la«« ««d«itiy ««it on 4«nmu]«tiii| 

juititeTrapudlyrigbt into the FHilifit«an« Perh * * , 

The G4i <i«ijp of l»eds Victd n few rtcclltal ontamentnl 

the tn<A' tmtewurtliv oi which occumne in mercliaDtahlr 
the tiuAi r™ . ^ ^ 

Ue^tie, PindAtuliU' fli. 

wmiiw. KaVdiWiEnT), nnd BhirwArdUte fnjiw tlu' 

vidmiy of Bhir^rd in Ih,rbandar State. Tla- ftm of th^ h® 

emptnyed for load bnihlings and n. u» oma»unitn) ^ 

■ rih5 ■ Ihd..« ol H. H. Tm MahArAja Jam ot Naja- 

„^gab; while the «cnnd. nn appa^nlly Iwrongetwns ^tntie of a mb 
riinntnoo line, las not yet b«n utilised in any way. 

IH tile iH'Arhi Gioup ol beds, which in Porltnndar StaU' nttate 
to unite all insipnihciuit total thirkn*.-*^ of s«ota. tiwnv 
ol buUdinB nKiKiiBb ate aviUlaWe mi aenomit of the 
“ uocnrmice of the bwls tUnUtly oJong tb* 

r^amte rram O- whole o( the c«i!.tn1 bmlctUnd and Ihin- 

thi*rti»c*i»w *»■**■ fimg down to nil right up l* the base "f 

the Barda Clnfup hills at Addlidna. R^lniwAo and cvetn far Infyood 

Tin; hate of thn «ri«t, fssting cmiioraMibly Oft the ti4) limotiilfc 
)inii>sMiu:. and well exixiied in the mdghhourhtxid ol LUrgam is <efl- 

Stititted by a eoawe ttiogluniiiraie tWfeJy 
T»w ai.-•• le* „j the valws- oi lamcIlShtao- 

ttuBpT'*’ *" chbtft «liellv This may <iT tnay not bt 

„vur]al.l by .-i campocily lestoT^l white to pink lorambiitei^ 

in’ thiulv hnniiiitted idternately coarsr anil ime Inyerv. fhe 
fu!S? may be ««n in typical dcvelnpinunt «n Ihc bed ol VUAw^rf 
.-f«k-ra.nith and in w^li-djalls at Siiiiuifiar: whih- the btler Jnmhaifi* 
tho bidt nl the cnomiow output ol what arc emmdfratdlv 
Kunehri and lleshni ’^toia^ rHjwcUvUy, ai laigely the found- 

jrtlaus cl buildings in l’«ri»Tidii tity. 
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Retd. No. 98.-Fig. 55.'-Indpienl Spherullllc Felalte. 

Summit ul Bnulwar* Dhar, Bnncla Hills. 

JffjMtptd ithpvlivr, irtf iVnmrrimi ,f/Vrt(iW. 

Ampiltktd 15 Oiamvtefs. 

CrvpiKrvtnainne r»li]tlc In nibwJinni* 4ijv'el«j“M>“*. S.- Snl»" 

toniilriiiSIml ami nlttlnur tnfllil"'#- Th* tflunitiitwl 

nhiwit iiwlltple l*riiuiw*(! hrtweeii CW*«I llicnl*. A.—Snli-»ili*TftitfTl9hl<' 
jjiwii enr^ial* iff auifite. A'.-lnCijnwnl Bfri'lt tpirtlsr rry^llil* «*f 
A-"»nji|ro-wli«ir«l. numlllform. T«liaiiflfi iridllte. M, 

Opaqwt Waelt muitiHMiM. •bnoifw»l ctmlotc. 
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nM! imclt discoltrtiffd. aixJ tmwf Aiijillc Umii tlw 

Degilm-sicmt, Ixti it is haiticr I)j' rea^rfm d mod*: of octiutctih:, f*ii^ 

quite supurlidui ujxl only 3 or j fei!T in 
•tirthrt«Be »»■» irf luwfert tliickticsN SO thsu Uic btUk of iht Tnatcno] 
"* ***" ifrts hfiTtlciMsd by sunbakmg. I>esAiH- 

stofHT, mt tfie Mjusr Juuid, wbUe bekn^iiltg to Uur assic boriicOii.'it ct<vclap» 
rd iwife diicjily fitim Ifit siirfon, down to is mndi and somirtiiiies tiune 
than 10 feet. It ia of a wliite colmir lineed wtb liunin* d pint. umJ 
not so fissile as IH KtnKlm cotmterpart. Both vattviha .irv nvoiJiibJc 
in sijhs and btoclcs ot Imue si/eP^ cmd when Itiid with the latnUuilIiBV 
in 1 horijamta! pcisttion ore atccnuited to be vwy stton# and capable 
of withstanding cnooinnii aittss and enishing ion*; so tUat they ntc In 
tmiviii^al Inejt] demand for foundations, but iNitng of waise textuto 
iind inferior tpmlity esnnot rtaliac prices to cover tlir; charge* for iroshl 
tv lonrign porhi. 


Under Uii* tnicroecnpe bntfi Eunctni aud Ihftiltn stonis caniiut 
Ilf mdlty dlvtitiijuidtrd from the later'fontttd miHolitr-fiincstonO, 

and ah of them prubaldy belong lo the 
fle^tooene Period of the geoU^teuJ 
rccctitl. 


ftvBftarl 

m4*f flilcniHD^ 


Df 9 m 4 %. 


«l l k« 


Ofcwiylni* ttip Ktiodul ami tkigilm lIiuks in uthiir toc^liiies <md 
pmbAbty laon^cmimmry witii limn ernrs*® an in^inndilejahle ttiickni!^ 

oi very vxiriAl>le bed5 uf a liaM imd 
inugh Ujjictstunr whidi i!jf wiiia- im& 
nnmiti] "* Cwii 4 «lidaud faidhsaiHL” Thb 
matenoJ pcpjt^ fimSbi dowIopftMsnl aking llit bcittkrfluni} 

tif Pcrbandai Sxa.ie imd graduaUy taib 4 j 3 wii to nil fitUnd as tar as the 
hiis« nf the Baidu CiitAip of tuBs ; teing detectiiWif fcir thr town 

ol RiwdwAo im tiue surface ol ilic lii|?hway- 5 j<lci appPCKjdiin^ iind hcyimd 
Viipwr. 


CtinsaMated ShdJ-^d deajly i!ic rdic nf ii temfir beach ptobttWjr 
bnhmgii:^ to llit |>«-irka Qswp ai beds, h neenm niEiH^lly in tin* iumt 
lA liabs fnjtn J fn 6 ixirJu^ to UUi'laicss ^ but alotig ilu! sbjoc^ fit 
watei mark and itutably at tl® vtilagc ul Tuiikra and beytwjd. to OJ 
for BiS tlw? town M Navtbsndiii mn be ntlmctisd in tiliickf ol lai}^ di~ 
mensinm nan^ Irijm 6 todies in a Mttto nifire tlion 4 fat m 
UncknL- 3 ^- 




ECO^<^^M^C GECHOf'V Ot’ FoUBAKPAS SfATt 



anil |iLirKica.1 ptijpeiiies. t-TOt in Uit suit’ 
*iuftfrjr ttte. fitMim wry coarse Tna5& in 
wlikti broe sJu'U* anil tad* pebbl«i can 


^friar* tff IM 



llic fond of tiiusaJCs 


M Timkm. t»« matrix ni caldle i* dincrcntiated into radiming 



Th«rt! rniicd-bmclus of coqv^idatwl ^btiU-Tsand ltwtui:«tly yielil 
LiTRf sbte and even gptHily-sw«l blocfe ol vcij- «>myaci 


stoUL- of snch fine icxton! ihai they admit 


Oifiicfli F ni f rti** md «**■ *t til bciug pollilicd uid when sItihJi hjr a 

cm ii thwi riiiR with the 

clmiift of a meKibit bell. S'leli ^pwinien* CMuld. of «iUE», be ptofnaiily 
uUUstd for the manvliictun; ot a kigc Variety o( ntcful and onmmrntal 
sndi ns tabk-iops. clock-case;, ami the like: but llui matcnal 
whether eoaise or lira' i* dcservinji; of more entrukil iiWf fcii ib* etwtim 
dweUiinj-hitos*. «peckUy at the sia-suk liy rrason of being iwactkally 
nnaftceted by «lt *pniy, probably on sLcmmt of Us otigin along the 
UttonJ o| the sea. 

In potcittb alntig the coastal ixinlcrlajid. and uwJisCfUtiinatdy 
covenng aU the oWir Innntd rocks wbkb wens lurptised by denutifttiow 

duniig the period of its Utiptrabun In tnlef 
giitrttnuiiBat earMndariiHir pieij||i„;ene days, come the OndiaiiMlerl 
«r iraintti*-n“«t™- te(nau» <ri the besl known oi melcliantablr 

sloHV known tei ’ ryrbandor^strme' or MiUuUtr^liincstonv, which hlb 
up evety place tif \nntajjc ibiou^out the length and brendtli I'l tlie 
Provim*, and lcav« its hne of Umilation on the hiU-^es, to plow 
iliat the wIkJc oI ‘he oounir)' was snbmergcri with the extcpiion of its 
Upftieal biU-lo|is. Tke roenn luiiestoiie limit in roibandli,r may he given 
roughly at joit l«t above U* sea-IevcL 



Plate XKXIV 



Regd. No. 98. Fig. 36.-Incipient Spberulllic Felsite. 


Sammlt itr Shit war I Dlur, Biinia KlDs. 

K* \VaT«i»>* St Sps’s' i inrk (K^rrihttt .Vtftwrirn^ Aprrt^f*- 
Amplified SO Diametvni. 


No k hi ijik Md .i< vkw. s- 

mi>ctiint. Of toloufW' ^wikli.w. f«1l or bii;f«»on*. A--ltllolW«'P''U 

vrynljik of E«*r, rttiK>UN A^-Kvt.jwiii »r».»tBr ^ 

ftiilril* of ft **011™! jftinorrtlifflii A’.^WtmitiftTliH rftd»ftt*ft|fr if 

.sa"fkloir, of of 

blAok miLuiwiito. hoiic^-jatlow umitTniftf 

«pi 4 o^ G.—Cf > ps.oi:f yipl*lliT»c m iiTi 4 im* 1 ^ 4 Wi^* 




^ Ecomomu: Cefliocv of Statt. 

Tlu' iucttsaion ni TrKfo in the t<#on o* BatiiJi ijrotip ol WU& 
OBiV best *3iid(iawi hy relcninff tn the dta^tn t^tv PUile XXX. 

It will there be m*h ui n phinte tWt me 
rooijnuun-nwsaiFe o( febftl» ttinl giwo* 
Ml* pbyres tlutist through the prevfoudy Intm- 

«l tadded-bvai of llie Pccean^trap Pcnwl oati btiUress^'d «* it* 
by the latter. iS «wM to fnrni U«p KOfges unit it mure or ksst ilefwle 
atid (onimyoui mwlle ul the IrKA ol tl«e fertnaluin Tin? pleifi bel-m. 
H-lucIi stonclws rsesturani to the reB-eotai. !* eovercU by Inepilar fttwlas 
ul GAi tbnooitlc-liint^tdne^ and cuttglnTneraie*- nverfajd by an apptrditlik 
UeiKttit ol Dwiiika-bafc shcft^sanch and eaiipwl eviii^- tunr ami 
by vniying llbckiiesscs ol miliDlite-tin»is?t<nvr — Tlit latter attaintim 
to tt» itii H TP"' di've 1 il|)menl. sponuJicaUy, along the basal trwUr id tb' 
bilb anil ibeir nuawrous gorges. Tlie hinestone line ot tiniitation in lliift 
n^iun -ruse* alinn-tly at on ul about 300 f«t above the It vd 

pi tht w 3 i _ 


PETBOGEAPHICAL DETEKMINATIONS. 

Uaiting Phjla of the Eowonilc BoUittiig «Mt Ornamoatal Stoac* 
oi PorbBBdflf Htfttcu 

PilYLUM A.-im iOLlTE LlMESTOMi. 

M ORli THASf lULT'A-CEVTUlY !iai* rfat]fst:ii diar Ihb valunlib’. 

building stone was &nji cxpltMbrd on a coninttrcial 
and crtportcd h«ni l*orbtuidar iti tfic market* ol peiriieular India. If 
* luta «m3«|uciitiy acquired the appnuntBtc 

iksigoatioB ol ^ PorhatKkf-Stf/ne' 
irreAnCCtive ol tlu.' lucalLties front winch 


sutHiltcb bav* been dniwn. 

By vimifi pt its bitnuMr and being still avruUWe. at lis 

be^. from tile <(rtpiTiiil extepsivT- t^uuiry-sUe. jib tln! Adatidim Hdghts 
neat' RAndadn, tile man.™! eontton^ to command, and-b therelpie 
now accorded a [irenucr place m tbt*e pages 

Tbir many liiealllitn wl«te raetchuutable miliPllie birs btnin icuind 
ttvaiJahk*. iis geotoekul age. mude ol occummee. pliyMod pm- 
periies. cbamcil ontcipuation, numerous vnrietiex commin^ial gnuhs 
Bjul nunrvscopic ntnitfure, upttaSt^ UKs, atuj tliP iliemtion* 

which it undeletes. Imvc one and ad been suffldently tmted of in ll)*f 
^nn^otog ^ severally referred to by ammtlims the 

‘Table ol CottlMiti' luwl Iiulcv io tliis vutunm 





Plate XXXV 



Begd. No. 538. Fig 37 *-SpherulHic Fclsile. 

MrlshtiB » »<"« or Summit ol Bohl* Uon^ar. Bupilo 

WjiTOONa^ SoJrs' >1 .Vi.«rri™r 

Ajnpimed IS Oiiiaoters. 


In the i. 

Coit>F«riain!ly coun*. uttfl. Ci otmcit Ifl if ' 

Urj(«. uriomoiT^lCi of whUimj * SOi— 

micwtiitiOH*, ond fnriulnir the ouplw* nf 
Bsulmtinjc flhrii. of ib- Npla-nillte*. A mil# o( 

wUk hiElier powof ti. th* mow Hnrlj msttsKil mi^Jii. ol Hio giound-niw.,. 


















Mii.mmES 




In <inl«n Ihtwpvci, u» wwivcj' si cumsct and nior« nWd mipressifw 
ftf ihe intJinalf •stiwilure u( thu ll» sixaa. condiliOu and t'ajTfr 

(iitin n it* clastic uiiito. th* JsjMset atul irue ttaitm? its liimlitMf tnattiK 
(wpou eaiJi and nil "f wliitd' collisciivrfy lln* i^isruufrak vulm id ^omplei 
tlufjcods), it vrilt bt n«:«5ai>- lt» wjp|slrnjiint an atcuraU [littwiJil 
tmiJuii i uuul iiii5 thenJor® is Hm: aHonlisl'iby Flgn Fiaiif XXXl, 
accumpantisd tiv its axplmiiitoTy tisxt. 

1 1 tius iilrtsHy b«;n (tcchiIimJ. ituit Ujs? niiiiiilitt* (lejMJMU jiivaruiMy 
u) tcjttiiiv itud [he sites, imd nattuv iil thtar cLuitic uiuts* Inilit verti» 
fflitv Hiid h(*n*antidly,* und it has hwti 

VBFtiiim hi t«t«ri nrf Cpar f,)oini ihat thv veriifail variatiWB 

p« 9 IiJm tfi HiiioBus always tiic tJSHt pnmi'wiiKwd. Thus, ia 

the lungs' n« 3 irri» «ii the Adniirfiiit Hetfttiis. thr KMiisdy 
siipr-rflcijii b«b pats* iniettrihly diivrtiwaid id u inope nr les* 
fiDi'ly tcxtaml statte of die bfSt godr : and it is according tn the 
thjcimess ui djesi* sapciiof Im.i 1* tluil the <iufltty site is estmniHl by 
ilie t|uiiiTy cwitiacUns. At tm avnagt difpth i)( alMTui jp fool icoiu 
Uie sirrfiu*, tJw tock glows hard and incfeaningly gritty tnHn tjw 
pirsence ot poftifiliis of the inomitain-TnaSBivc {(ehiitrk and fitajio- 
phyTw)^ upon whk'li thti llmfstimi; h-m deposited. 

* Evidences in the fielii go to show, that dn' iiJdiim'ntaiton «! ihr 
niilinblei must toive luken plftnr rhirnig the Pfehtix«w l^ioil binfi 

after the itmil rtnUa'd tbi' (luiirka Group 

vcdinMtiiiiiea Ml tM» iuhbui** jmj fiamtstL devaled nnd 

ovnwhdoJing [tfoofs «*iil 
tn porn* to the dreiunsuutc*. thau prowus to the giairant ^ibsidenM 
01 tlwr best pan «I the Pwviuce. aUnospherk Hgcncjea had been ueiivt: 
in the imispial ttwtring4ow« «( tbo then e«stiivi rotks to expow a 
very van«d surface, dt,. b«kKddttvti> and dykwTocte, tetentes, (elates 
and prutujphyrei. &4i congloinefates and IlnwstiMies, and Owicka liniB 
stones, congloratjrati's. arid Nagilone* ot conwlidaied sheUviond, 

Upon each muJ cyay ^^i^ *>* millolit* must Itaw be«« 

iroparthdly depowtrtL mo^ly as a littnnd-nuiTiM. but alsu ns n tdo-ubly 

dwep-^ea i^cCOTfintition. In th*^ 

u„«r.i ti -«ii •> Itop-Mw iiwtwiw. fwtw 80d wmglamerates 

tt^«riliiliniDii(M coiistitute the hasemenT beds of the TniUo< 

UUs, contnimng rounded and sometimes 
angular fragment* of the tinderlyiiig and subloeent ipcks, and organic 


* i7^tmpir^ li 




Ilf ST^-TE 


•IS 


Imisii^ 111 littoml ojiiiiul't and plants,’—Fiframnai/tf^, Hryo^t, echllui' 
derm te^ and spine^i of mullioc^, niilUpores, etc. la tbc Utter, 
then* i» Ijttk if »ny conj^lomcmtc of any kind ia the towormnst beds of 
the- milinlito, which rats directly upon the miderlyiac; rock, and is 
cipiniiosed pnniri pally oi finely conamimttid Sheila (A moUnscs. ai^uhu 
specks of c{uart% arkl other niiiimaia. and nuny tests ul both' pelagic acid 
deep Mii Fotamimfem such as oI the ^oent GiaktgfiHiM, Taitdittia. 
PiihiMulitui, and, sccaMoafllJy otdy, of A/tfw/iJW. rthik the imUipotr, 
l.ifAe//iaiiriti>>» auil Rrytuoa remains ace randy ptosent. All of lh«r. 
as usual, am Umnd firmly tufSKthcr by a fine mnasic of setondary water- 
dtar ealcite. 


atiliolice bascment-lKds accorduqily proclaim the kind ol tocka upon 
wiiidi they were deposited as wll as of rocks wludt happened to 

in the iiataedlaic neighbourUoitd. and 
utiMtiie Uiis^ ireci««iUy eivr^ birth to nuitiy varidie> 

oi the ^tr«U'. witich 4 fC pnttie to be puzsbng 
unless cxaiitinrd in relntiim lo thdr surmuiiiltiigs Id ilu* fidd oi idacvd 
a-Thin sections finder the mienKcojM* in the libonxtory. tif such .1 
natttre K the miliolite of a deopt pnrple-rcd coloiu', which, rcststertsd 
as No. 348, was, with a coaxes, ahclly cemgUnnerate.—Mo. 247,—found 
ot-erlymg a cop of latcnfe, 2 miks IsSW- of WadfiU. In lliise* lottu n Tt... 
both the conglonicrate and miUoliit fiavc simply btrti lieavily Induct 
with ferric hydrate ^toin from tlie adiuitung and suhjitccnt latcrite. 


Again, the bosctncnn-bedii of mUinhte, whtithfr conglumeoiUe or 
not, ircquently assnmi^ a cuncmtionaiy character, due to tin sdutlon 

of its lijiiy coastliticntH by rtirlKmatrd 

Cpacrrihinn casreiriar at mOtooric tt'ftteiS, mjm] the m-KlBpositioa 

MinioMa «>.uwai-b«AL y( tilt jiiTiB ,,, PmqncutJy, 

lliC uwleiJying UdS, that art* subject^ 
lo such infiltmthmsi cotisUt of THcdrlm Gimip fttrarninihqTU hme^iones 
in which only vcstigci nf (he oj^iiic tuiits am be detected tu a 
tbntougJily rtcakified cotulitbn cmhcddcil in a matrix .ii uJira* 
toiaoseopic, particles of lime, matally stained with feme hydrate and 
also endoidns nunterons angoUr grams of uraler'dear ^uattr. 


f:k)ud examples id rotte ihus juutially dtiiccd from overlying 
tniliuUtcr. h>' solution imd redeposition of amorphot® lime, ta coticrt- 
tianniM or cooeoriiiniaiy titulary form am present at the surfina* 
tmioia, Ba^eii^ b vriy many parts nt the State, ootuhlv 

by die side td the Kailwiy<utting. about j milo ui Rilndwdo 


Plate XXXVL 



Begd. No. 54.- Fig, 38.- SpHerulIlk Felsite. 

Atongsltt^ Mir “Navrl*' MllkiJlt*Qiurr, No. 02 . 

AdfettBDB Heights, Bnrlil BSili. 

AVwW V WATfc»< fc Sofffc' 1 O^ihe, (i'll it/rrlnn-. 

Amptmed SO QluJieim. 


ThiT|NctU(« ndvaflCoJ ph*»flWl ll« folnite* thmM 

«rill«.rr»ff.S, !n*l*lV Rif. 37- *' 

crytrtiHTYJiUlliiw irlrsite. S.^Stil*^itnuinorf hit tei’iJoii ^4 twirn^ 
iif S'*—0^ ^’hrur •nuld^nr, 0.,—firunnl. 

oTihiKk-# »h(?wiTrif f*ptAliUiiljif fiititullLimifi. 

;-prllkm^ iind 

ItU^toorphk or K«flR iniw^own ^ih mUi# ^ 

ofililEic r^ihlOfk. A *—IncipitPit ^pttnllir^wn^tllfUa. H. - i^^iaen 
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Hvi*ABV3SAi Rocks 




StQtjnn. iind jbtwt } m>li: fiirai ihe bridged i-’Tevjfc itt P<irtkih<litf' G*y itn 
tiw highway it* whrrt;. by insuwn ol its hardness, toughnrsi 

and cumfisict Itxlurc, (Ite matenat bof bfi«i lorgdy rstructEd ^CM road- 
metoL Tlw intinutlr stnictan*. uf tins atone, tahich is ilius imsaesiHd 
ttf scientific intewst, is- weil shown by the pbutoito'crcigTaiiJiic jnctacCf 
Fig, .14. Walt* XXXIL 

Recd, No. 415 .—Tbf! small IdUock called CliiTtffii*ka-Toljra. wldrli, 
during Hit mniHHKnis, furnis On islflt rising to ihi! hi'igJjt <d 5 b lest abovft 

tlie sea lovd, Innushes a mucti-dEt:ayed 
af amn-kc- varlrtv oi limutiinie oktsdy rpscniblinf 
the nulioiltos. 

b'micr the micitneopc. tiw dasrir lan'ts a[^>ear to bt ol tolerably 
aiiifonn aizits, rangiiif fmm to Inch 'nicy 

(tJ.—^N iimcjous w^-roumlal [wiiiekSf henvity stained viiilt ydJnwidi- 
lirown-nHl Icrric hydrate, btit ik* idteted as to have lost oil traces of 
organii; or ufiicr stmeture. iTI) —Recofitusahlc' coats o| Fiwamtni/<r^, 
chiicfiv rotnliinnit, and i«lMi bdonging to tiu: faniily TtJthttartiit. 
{111)."Slightly rjongated chips ol Uie shells cd moUiiscs. llV).—Bits 
oi the calctfWd amdar ilssiiH ardspittes 'jJ echinoida. (Vl^Suboidl- 
natc ntigiitar griutis* of mUrarlisA qtisrts of mhntt'.' dimensItuK,—il„ 
tn ,S^ inch acroHS. The ermciitlng matrix cotisiais of on *!»;essively 
fine mosaic of coltnirlesa calcjte. the granidcs ol which rari-Jy exci!«l 
inch tn diumetcr, 

PHYLUM B--^n’TABVsSAL R<XKS. 

N KXT lii i;oiii»EK(;iAL mfOKTAJJCK to the miUolite-tjnMstoncs oi 
Pufhiinilat State, came its hypsbyssal rocics of probably Eocene 
_ Age, whkli liave shtce been oKjJoscd by 

••«**■* jp (pj,j| BoTda fiioup ol 

hitU and its mmteroua stnurs and nuthexs. 

Up to tlic present mne, no acrious rfturt fias been miulr to exploit 
or utilise the Heb variety of tluse tncomparably volonble building and 
utitamental stones, in spite ol the ket that pingnssJvfc cn^pneers, acebi' 
tects and hnildris and cnutriicton tbroughoul India, have, lor many 
years, been cLiinmiriiig in vain for higb-graile road'motals, paving-setts 
curbs and cofihiies, and Iwilding-hlocks capable of nsisiiog severe crush* 
ing force to ntevt the requimnents of docl^ harbours ,ind embanlnnents. 




ISC<tSOMlC tlEOLOCV OF StJllS 


Porbcaidftr port is ^rcculuiriy wril stciiaujid foe supplying, at a mint- 
ntuMofi!osl, all the stouc iiLtrket^of tiuliu willi just tbo ttutU’tiafs wonted 
, ^ ^ bv TKitsfin cif iti pTTOJtimitV in iiiiinproits 

ptmUs^aliy iMxhnuiiitiUe qtiiuty»b|i; idtes^ 
ftir fctsltes find ffr^niopiivres to aljtitavl nviuy irf «lrvcl<i|iimnit, ami 
tatii:.uli)ktl lt> mi?ct Ihe mos^t wunUi; Tint a 

rule, cciUdtituYu tlw bulk itf ih« reniful partiiHi o| ilit nu^uutum-ntiUinvr-; 

wJiIki the fpkites art umiuUy U> be futmi] Intming it» muny <pim anti 
uiitlier^ 


Amj^p ittrormatiiui hui^ dteady been rc^ronlef] in Lbe pages nf tfaise 

iYpcprl^entu^<tmliig tile modC! frf occormia?, pmptaties nnd 

o| the$c ?ione», avt^mge famples ot ivjiicb 
i^IiCTiiically azialv^ed^ stiedally 

•fia» WfMjwi Bocin or iiv . . . , ^ ^ , * 5 ,^ 

Ubi^ riu^ furthi^ tp.ptKrt, by M^. K. E- J* M GtfJJLV 

ni TtiE lXDU» CiiuEon La, iJLMitr^, iia 

loliuw^ 


AxALirricAL TAiuji cis Haeoa H it Rew^^ks. 
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Ttiia table ni rheitueut aiialyfe^, is in niinct uccmdaitce mrjlh Ibe 
dtriirr^atiiin vf (lie mu^riiuent mtneixtb revealed by eJtaminuticiti ol 
tliin uuiler ihr micm$cnpe, with ordiTury trunBiuittritl uud 

pnlorised light i so that the opftical Uuuly^ id the sampler, and tbeir 
irnmuit fhisitgnutiiim may now be teemded the firat timt ib 
hcrcfmder 

Febites and gTanitphyres ore the ruuncs which will Iww )>e empit^ved 


















Plate XXXVI 1 



Regd. No, 34 .- Fig, SS.-Splierulftic Fetslte. 

Same lit that of Fig, 3 fl. AdnUana Heidis, bariia Ellis. 

VVitbos «lt $0x!9^ I iWA f»'j4 A'ifiiFmW Jf^rfwfr^ 

Amplified 50 Olameiei^ 

Til ilinj^.iy EhritilJjimfl slmiiEiiiv tlMf funlrd of m. mr|Mf;vd(^|'i^d tp^^THlilct. $.— 
lu^jfA^ittiiLl tccittKi ar * i^Ulud lu'lii DriXii^i.HirlfNiiti^ii3i|lttir| 
which g-hentlrMiiflil «xon<tioft| «Khillilm an Ujnjier i£ani?il hfrnkr^ Z, 
^tiCiMblnry ffe^i^riif«iil pnkfMCtv, Aflil tnux* fif tM^wcuPi 

cmtsvd nk^ Tliij 1117 ^ 11 ^ forniA tlw Kfucleun 0 A ^jJhrtnWl^, A '*— 
Rnilmt)ik^ 1ibril»i S<itfe principnllj UiR njilufit rtf htcfEiep-colour^fij li^tkLiei 
cpf piiwvciie mih[^bJ wpeK fibril^ of fL^ifipiLr and kinnrti tP? con lirt lire iht 
id' llha ^F^tmihEiTi Ep— 11 -|vllww rt* ahrutmiB] 












EvntlV 5 SA^ RnCKS 




|o IndJcatL- Uu? cstlfinia- oi thr t)*|)r new under ropsidoatiai*- Th* 

loftnici consist esseJitiaJt}i' of an eiUscato 
OfrtKsl Awtrwor (MtoiM laa crj-ptuoystallinr mfcci^ruw'tli o( 

ftrl»|i»r ami qiKirtsij anil appear to tJU 
I icmoseinjou# tlinra^benii vfbfn vjcwtait bj natural traiwmltietl lij^st 
imdi.T ibe jmcrngcopu : Irati whEn •' b"™glll to bear 

upon ibc thin sections, tbc twr? oaintmiJs can I* rajliJy distiogitlsliod 
in form ui /iHditiomiirtihic. tncgulari niiimte aitas. jepataWe Uy tlw 
libjht dUfcroucfS exhibited by tlioii' Intcrfomncr huts TdiRn tlif flicuH 
<jr JUtfcl tliJtt nittii^wL 


niiiiorni^ tmh us iqripifmt tijiowcqpiE (frainai wcl Liths 
4 >t jTfiecmsli pyri>xciit? rnitf more nr less flvU dit:Vl!l^J|KiI miiifdlUes 

CTHittsb Of TTLogDClic iTtm-mr Atr. u^iUnUy 
tolftvr «i IboehN iLtwl SOtVO to CTidfW I He Ittvtlr* 

^ rhELiacrerisac coluiJf. Thm, 
when tle fockctrtthuns a suporabmiaanoo 
ot m^giKtllc In a iierfircth fpc%li conditbtii, U aswums a 'bttk. a*«l some* 
Umes. lilmoat j(it-W»ck cobw T wilUe ilu* purity of ilu* itou-ofo may 
be Kuti^cd by lU nuiiiy shaik'Si mnglng Inim wliiie to 
when ilio troB'Onc nnil less frequimtly* the Bcew»«Jry pytoxiaw muJet^ 
itltetotiiitu^ by epi|<eiic rvuctuins. such as Dxitlaiieat anti alternate «tB- 
httkltig utwl motflofm conilitions, the originally blitckj wliitisli or 
iriitilc usfilunes varinui hues of yoUowisIt^brOMfiii hiowtt, IflWo< icd awi 
purple , anil, widioot tlvUTkimliiai in Utndnesfi and oilier, physical pto- 
piTtles, she stone liwumja ilistifKtIy tmiumcuhil 

OiraDiealty, She fittHitc* do not tlifirr timn tlu’ grunophym, bui 
iJicy a» ilistincily vitreouB and spUntiTty, breaking with a fotithoiUal 

fractuie: ami alttioiieh intcitsely hard. 
ej(**ui«i* Aiirtiitii™ f*1*0** cannot witltstund severe tnusluDg firf’C*!,; 

so that tliey atr not suilabla lor isc 03 
dock'tiiuldinK blocks or for tetid’HietaL On the otba hantl, llloif 
nor liftfliness. conjorncit with a capacity fw taking on a 
mil! oJ witlistoiiding aitrltinn, remkes them invaluoble for tila?, Boocingi. 
steps and landings ; wliOo some of them an: cUlTMettiiflted into xpUwu- 
litie and pcwphyritic varieties, and espetriaily wb™ altetMl by sunbakiwg 
imd momoim eonditlonfl, acquire an ornamental dinracier, 

i:i«od naampks ol ordlium- fcisites. exhibiting the slntetnre ol llie 
KTOtnid gmundMtwai^ sJjnwn ctt Fig. 5- 1^., lira iwt of vmy ffeqi*nt 
o«uT;encc in riic Sbitfl ol PiulxiniUr, although they are Utgriy 



<}0 Ecmmic lllOliaiiT OT PoH 4 tA?ll>AR 


rrpn^iimted airmrig the liypa^Tfsil wck& el \l^ .ictjoining; Mi-cli Hills in 
Ktivjliw^ar St£iie, Jind by sutid^* ntitlying tmmi^ncrrw to tlte SVV. of tlir 
Harodft oi Slilb» snth nt Dfiptecr Dhdr. 

The next pUnfieln tin: dui'clopcDfiiit nl t\'pii;!2iUy exemplifiExI 

by arurk whidt fonjt^ the neUier emiiicntt; cnlkd BliAtw^ri 

DhAr, lUnktn4; tbr base nl t>itngttr Ut tht- B^rda Group of hilB, 

anil Hpfin>xttn 4 ittly rtiiiiuti^ por.UkJ with the Hail way liiw* irA^twsml 
liTini Kdnawao Statitm. Tim mok U Uihinsaly Idat^k when qtittt 
and olnbelv reaiinliles a coinpaci basalt nr dnlerite, lor which it 
csixiisa.bly imsi^kcn* espcchdly as tme Ixisalt liolmtL- dykes cit huge 
tilmcnainn^ weif fijurul by the miter tn ocenpy sicoilnr ifltativi? positirTB'S 
wiib nderence to the! muuntain-mirLS^iVtj, kit f^hfitnj iiml rmxr Mnkiii&na 
in Na^iUmR^at State * 


Kr^Utm^t AfKu, i)S lr> ihv Statu CUiU'slBtUrtlm BluiiW'irt 

UUjit ^tone already nntefk hntefwiy black wUm i|iiiU' liu|;r 

tNJKikfri% cR>wrung the ^tnnmil anti c^n^iig 
Th« uativfcn dopes nf the hill» ahhougli exposed In 

ihn vrnaeitiidtiSinl the WKilhi^r fefl- prtilnfngtd periotlii, yttt preserw ihiir 
na^mil fi^hnes^ by the formation a hsright brkk-ted bamatitic 
pellide. These booUlmi when brttken by dediir-twinTners, are prone 
Hi fracture rectiin^Jiiiy at tmexpeeiirrt place?: m dual it ss extremely 
didicidt to trim buikling-bkir.ks of any given dimcnsioiis. TIse stonr, 
howowT* break i readily Stito an imguiiir sliingle; and the fragmefits, 
which ca,n the ^ bt !£miied ti> st^enre inilfiTirniity in nr? *dt tcKi£]j 

mill 7tmng .md cufiable of wtflrslAiidjng ^udi ^-vpir iiltrition aiul ertah- 
itig strain lo l^e mULb esteemed fiir a rmd-meial It 

h non beini^ tened by the Oiief hlngineer. Mu. Isa^ 

M iNSiT C.E., n( KiOiidu MuiddpaHty^ 

LTK^Tznratly the Bhatwmi DhiiT alnrw ap|iroxjmatcs to the com¬ 
position of n typical gmnnpliyrej a» shown by the OMdytical tabh; [^vvn 

abovc-t specific gravity b ayim> 
dably liq^tier iJian tliat of an averugtr 
gtanophyre, wltUe it contums less cojhfi- 
nate oj lime, aldruirui and lenous oxklv, mere inagiieshi ami potash, 
and a inaiktdi pepcinderance of hn-ric nxttfc and of sltic^ai. 


Bkiftrjrt sow* 


■I tb# 


* * EuuboiABi CltK^tony vf '^wHsok^Af ^ tiy B How^sbo Jlorii. f^mbay. 

WU, p i*l 

t W f- 


Plate XXXV!! I, 



Hegd. No. 34,—Fi|t, 40.—Splierullllc TetsUe, 

Me Ihmt el Flif. 99. AiliLfitDi Hi^liShK UIIIs^, 

WM'AJJt ^ 11 jWA Ohfin thi*^ »* 17 X.^itnewicai 

Amplified tS DiAineierft^ 

Te thaw tittt -hlruclure ot a liLfjif« 1i«]i1-oF'-vl^it. Sp.^ Entire ^ilU 

ilmir fiuirhti of ^nidinci, S, —Tw^rltl«^ K^ryufa] af iaiiyfiir« wliii^h 

y^hlv miif^iifi^ hy Fig, jg, FIftlu XXXVHp &*—t+ongilinJia^pl 
of jnrluiiIhr MW^. S' ^ 

Tr^iailVW niul eh)^U43 whiljdn^ af ftaiildiikir. Gp^Cri'pkH'r^Ap&n^tiri itr 
fiikiillir t(imitNJ-4tih'«»i.CDtai&EiiiTif^ pi rciinkir »picufr* mnd niAiTEiii-tMe^ micm* 
Vddi 100 Iht Iw dli^tinctlf shcnTTP by lliiit f^n^rt If.—CryitA] 

i7jpai:|Uff hlAi-^jk iMHin^tiiEL M]0aii;ir|3bKr iT^lf^t|ik« Lhf £,—Abn^C^- 

tnaJt ppidAiHud MUgitt of bunoyiyirElaw i:el4>Lir. 



■ 
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The BhAtwari Stojtk y? 

Mjclt)icco|)ic3l detcrnunations cimblc one to give- tbt : 4 toitc its lamvit 
iiAOHf at AH 'Indpiciil SpbiTiiUac l* *ctsjte*< WJnsn thin sertjons an: csa- 

minctl imtler low powers. tt| incfi and t 

uicfnwqHc ihtwBOiutmii «f tmii nbjtictiva)^ to cryptocTystadirw ^ 

ground-iOAss nf H.e sample may be seen 

ti> OT:ii|iy qtutf *i i^paoc i 

wliile Ilia dnsrfly atTvvxfed s]jhmi)tti^ nmitly Jtimwd sjnuud ouclel ol *- 

tx>1purlcs9 sHiiidine (trystals coniititutr the bulk of to wck iiuisa. Some 'i 

of tbi^ Hintilinn crystalii,' when examined in iiolariswj light %liow Uates 
of isiultjptt Iiunflllfttion, which [mints to thf? [irohahiliiy ol 4 4 *!iJiely 
Uiiated by intnmal itucigtowto ol imrtitidinic and Iridinie felspars. 

Titr elnitgatmi otysttd S, I*ig- ^IS* i^tnw XX\ 1 I.I tW of ib^ cbatacusr. , 

It may bo nou-d that the etyploeryvitalliiui. fdsitiir {•round-ma^. 
wftJi Its iisvml ucces^Tis of imdpieni crystal* and mfctiJiloi of truigtwtite 

and gfwttish pyimsciic. «rv‘es 10 draw 4 
oiamEUM femoe* jiu^ qJ dcmamitiati |M.tw«Ji to 

'lefeitcs and thv i^Tanophy'na: lor the 

grnitnd-fna^orthBlntia'groap is lisscntiaily rmcmfKJSmatitic. gr com* j 

posed «t a micmttofilc intetgiowth of leispat anil nimn*. known as 
to attiwtiitn 

J'yjxixcnie (onstituiints in No, gS* xvn: manifestca itinTplmlf^knliy 
ill three totificl lonus:—(e)—Afi nudiating fibrils cnlCTing into to 

ComponitkHi of tlm sphotuiitjc atrtWTfnrtr 
/icrrwwnr coByiiiwRi* of tm inuftimidine nnetei Af sanidinti. the fortacr 

lUuliriH IWof Stfiii»_ t -x j- . 

uf which likcwiio include tHownlili tadijtt>- 
tng fibril# of prulmhly OTthoclase feU)ar and til a Jttto d*ai q;uartx. 

Thepyiownc fibrils under higher magnifying powers ijm i inch objee* 
ii^’eaj can be roiolyed info imlign rolnuretf mtinilifoim itruelUriA re- 
simiblirtg or ' ejnbrytmn; crystals ‘ called cr^vt-tUU^, in tk* 

wrahlance of n string of pearls.* ckngat«l. distinctly gtwnisb* 

nkdeton latls or sjjiculus- cofapo 5 «l ^fnetimts ol seitunl units conjoined 
and geiHiiiUy assodated with pntltably scparnteil crystals oi block 
magnetic iton'fvre, A* tabular, often regular six-siddd, idiranor- 

pbir; crystals of green angitc. abnost always tiearing tfndononpla of 
megnetite. Magnetite nnneover in minute black ami opaque oclniiAlni, 
crystal aggregates and spicuk's, ts indiAtrhninittdy rlistiilHited thmiighnut 

• F Jtnwr, * MAUndnj-'» Vut TX* tWl* PP- 3^1*271, ToBBif 

* ‘mumhi'F ilguBnUiui iinil filoninrt. 

1 #W, li. VI. 
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the fitflil ol vitw. Laiti> Hicrt? in samt sections maw tahnlw,. 

impumily very higlUy retoictive, Iioiiffv-ydJow monixOinit 

cryrtals, o* unsiiCCTlainwl wIsJdi tiaiy |jn^ly be nbnomuj* 

fciTOi nf «p«JoU? rlenved by tiaslJiJifltiMitim ftwn uugitc. 

Tbetr Ore many itewncos where fchitic aticl (jramtjihync dylees, 
mtnMlimfes ol DOteidrj'abk tlimctisMins bdve been threet liwun» 

or lilies ol msahtveM in the previoiisty 
ciwTiawwiw* laHipai'riwf coiUtUlkliUed tm.iiji]iain-innssive; ami 

theai. by xiisisciti of the enonnous laicraJ 
prea^rc btougJil to hrar u}hiii lbs moving laoiten wciitunlly 

solidify into mon; ot le» clcaveij iruisasthe clia\Tig)» tunning oi 
right anglts to iht dinrctinn of Ilow- BoUi feliitr* ,uut gnmordiyrei 
exlubil dcav«J stnwtuTn in thr Kanin Gmujr nf hill^ aial it may i* 
presumed, that bang ideulksl in ehmutat cfimpTOilion. tlh'wr tw-o 
vimt'tirs fi?auli.-ilM- fnnniT, by mpii* and the Uiior liy mfJttt tardy 
congdation, wlicreby dfeiinct rTy^tnJiisation can be m-cji to ha'«v com- 
rntfiieed by iiili:Tg™wlb and OtliCT manifestatioii* nf tlit eum^ItTriont 
nuDfrral iiiUIa- 

Typlcal ot swdi rocks, n tTtiiurkobly stwl csumple ol » ' CIcQvnl 
FelSitc". rtijistriird fts No, 54lj,in ibc State (JeologicaJ CoUcctinn, 

found expOM^T, ajid somewhat [dtcrc<1 by 
aeivM PiH««. iiH'lcotic agent*, (™i an onjpiud grry tn 
a rusty-bmwn cidour, about 500 vnnb 
KNW.. of SaiaiwwAla Nfss, near tins ettiteill limits ol thr Hank Group 
of hilU. 

Esaminiil imdif tlie rnicrwcope, tliin sections of this sfKdnnti 
■ovealed an ainmrently linniiy.'enrtHis gmund-ma** nf idtnunkirwnjitc 
tenturr. Itecfccd mery here ami there by fttlcbea <il watef-clear iitiatlK, 
juid nmoitslv ertss^rcssed by nnmeroun pundld linos uJ Inelfitent 
cry*tttltt 'it probably ortpnaUy green ptnoxi-nc as^idatnj with diminti- 
five M.'iMinticiii'i of mngiictito. When tlic Iwo principal «t5 of pamllrl 
lino jntonuset. as Uiey occaEionally do, ihcy give an average angle itj 
SyYi', wtilrb centespottUs ourtly with the clouvugc ORglis cii angltc. 
Between ctmaed nierils. the appmeiitly liumoj^eiiisous giouiid'^inass tft 
slKwn to be eiyptucryatalline, and wcial lain* ouUlnes gui br: idrntdird 
os those ol cknptfd try**®^* ““ddinc in an incijdcnt cnmlitiou; 
while the blebs of quarta are revealed in tiJ ttiffereiitly nrifmtattHl. 

allotrimiiorpluc units. Hoth pyroxene amt iiYaipiHife Iwvo undvigone 



Plate XXXtK 



Riga. NO. S5.-Flg. 41. FeteUtc Granophyre. 

outtylne omcfP otSpiir,* S»iil»oo. 

AVWiW Ar W'TWJN S*ix>- • 

Amplitlett 30 Bluntlem 

#■■141 f — Soilirt'ikUts ^ (jetilnif 
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SnuiKt.’Lrnc l■■KlsrrEs 




alteration t« a dark brown ailmir by oxiilntion: but ^ 

nrmiiijw t-ery tw«l ^0*1 MKfmnt ol luiiinp been subjected 

AlKjut 511 viUTjstaTTbej, m 35f> Sajanawiibi Nfe, 

ftimscisrlysUniiar nick, but only paniflliydiiaii^, (ontw a HuaU woUyi^ 
bnidl ivliicU Cttti t* itacaJ to » s^nir (thiii the emlncmte called Rini^ 
l>hir. n«i the Stale butuMJary. tii liufl ?jJcciiiico the |MnilW, cn^ 
Urn-. Pi inctpleiii crystufe cai, be diatmetly t^oK'td, uiickT 
powei^ ol over 50 diaaieWi^. wt“ paitlclea ul pynn(*n« ^ 

<icparaliuii5 of bbick ppaqui- mspictite. 

Mott hiRlity diflerentiBtctlCTlnw tbc varieties kin'«'« ^ Ijp^omiitic 
wbicit. espccwlly whti' ftltcnd by altenuite ftiiKbiikinp itn 
inionwoti conditKiiii, yield tiiony vety 
SptMfMWic r«uiiH. t^amiful onratnenul Slones, capbk of 

takiitg a hiilltaui iwlbh . uurt. being available in so»md i)b«lts «f tolcraUly 
large sUo. tan be titrtwd 10 ptofttaUc aixoumt in insmy specml a^ *™i 
craiti. Such ate llur Jpecimcni, Itnind ex|x»cd in alnwet iinli^tiitl 

development « Kmlraa Jlnir. r mile NN£. «1 ti'c 

Dungar il» «bc IkirUar C/mup «f Hilte. a»d 
OtaaMMiai SpMriitHi« i«hUn jduo id fufTli of » vriy btoiid dyke wlncli 
41 arbho* Jiuir. NWI JartBUn by VV. l*> ESE. bjT E. 

rtt tlie base ol Wnm lliuigar, eaUal JavaH* 
tarm tUti. wblcJi is ctossed by Uw liallwiy line- Tlie Krjsim .TJeSf 
nxk U at pwsciil juacwssible; hut the Javattlira llArA Slto, 

*,lutr has tuuiiwgpne slightly mom aliwation, lies by the nwlsuie 
Bordi andean Lhertfort? IX! reatlUy iiirttnctfsl and conveyvil U* Por- 
hitndar IXicks, ispeciaUy it a loodiiig platform <in»td be esHablis^ a 
_tif, strongly mctnnmetldi'd in the nartative portlctil o 

^tentUlic Eelsile £r«m the Krifhiva JliAr «tc bai- here Ixwn clui^en 
14 ivpicaf of this variety. »o account of ils^iipcrior ftesliw^. ItsgnHmib 

tnasi of falsite, te cumpuiatiivvly coorwJy 
D«,r»iiiBUoB 0! texluml at Bomc pbfes. wfule at other* 
ttaSphrtiiuii# ifdrtto or nmana in ultiaraicneco|jacal and oiJy raoU - 

able JI3 a cryplocivstnllini’ stmetnrei 
when slewed betviveTi cro^ tiicob. Tlie Rdd Is almWed with pt-enu- 
ciysli of the and odmirkss wiriety of nrtlioclase f^for ko..^ 

as sonidine. which serve a* nuclei for ritdiatuig lilnlls o *■“1“’' 
<juart*. like in^erj^imnj^tim^jOBPtto coasfatntc the 

pi«* 







ILcWOiitC I5F PoHDAXDAiR STATE 


fInWBifiBUI SpU^iTulllir 
rmw tM M»1MP HtfLftiti. 
6 Miuvfr*c» RaIIwht^IM »Jm 3 LwUik 

DtWTx 


biJcUes, cnBisl ipbtrtdita. Some rimes tJir othiJfwtw di!**’ 
iiniiUpL' oystaU sl«>wr meihworks iu RTt-y of thf rectangular TKticukiltms 
to cJiumctcTutic oJ ntdinuf}’ urthodLasc fdspor; at oiJict limes ttws 
janidinc f'XhiWt> fol>'synlhetk iwinnins. and th«5 pc.inti to aa inter* 
^wth With :i tiwli^t febpoi A tew ducaytil small crystal! iiiter 
nia.<^aie nmy be diftecteil, list pynwmiie is (jy oxi' 

distal (ipicnlfs c8()cctiiUy in the nitrii*mimfttopi*= <'* 8™““!* 

Anollusr nolewnrthy s-aticty ol TiphErulitic FcNte. (iVKtiiieiw w 
No- 3^J* wiikii cm scorwly fail to comowuHl a good tbmnaml so soon «a 

it Iwcomes known. ncri>n> exposed t« 
nlnmiiatiiCit, ■jlmijjaidt »»1 itte Railway' 
sidltiii, wid lor Jnfly fifty yurds 
UMTeOfi clffie by the 'Naori' MilioUxt* 
(]uarry, Ro, frj, wii ibc Adatiiliin Heights 
near Rdmlwilo Station. llUusr Kood sil« Iw iimUar irusterM liavr: leeii 
nsistered respectively as So. tjft, otpmed by tiie Railway-cutting nearly 
I Iiiib RKE. of RAndw-jifi stalion, and Ka 51** t'xiemii limn the 

KlijlmboJa toadiidr up Uj the sirmmil of a IdU lallrd Ijdhn 
which a iltuated approjornately t| miles liE- 1>5' E^K* of tlie IliU-nde 
village? of lOuknbiiia. 

U be suffiiictii in tfiift to takn No, 34^ as rypicEiJ or this 
vnn^ty oi IfJsitc Jollows — 

iliijuficoiMcaltv tlai mck exhibits a compmativdy mslU-srey snwtni- 
ma! 9 . df 36 tly ilorliletl with dark-grey -iob-ciTcoittr sjiot,; w i!iat when 

[xiiishixl it prc^nts b ^tngnbrly jibaidog 
timuincnisi! appcamnci*. TTit mainiflJ ii 
av^iiilijbtc In l^e Sfphf?roidsiJ U>ii!dcrre; 
aiwJ tiu^ bliA^ks could he nh« 

l\\t: CiiciHtM?^ for r/invc!y^cc to PoilKindAi 
Cviy qs tbi! principol c«ltK td dialrilHitiim a« close jil bond, in dm 
liiutvi'ity^iding ti> the OKiensivc ntiliidtte (|iiatTivs adjoitiltl|}< 

Under die inicttKcopc» tltin sections present Uh* iipjoraninees shown 
by tiM.‘ pluiinmicmgrapli. Fij}. ^ 8 , Pkte XXXVt. From this iI will be 

■ktwcrtk.1 ^ » comjKBed 

«* ^ cryptocrv^talllm matrix of true 
an intimatt^ hl^rndin^ of [i^iapar 
and nuanr, the mineml units of wliidi eaiinot be rlfednjjulslied 


l!l|iA^9fifl|ric ClWiKltr^ of llb-e 
ri 4 iau fnm - ^ 

toined by hb.-rth^ : while 


(^uaUZt 
rter 






Plate XL 



negd. No. S!i4.-Flg, 42.-Cleaved Granophyrc, 

Spmmll Dhori titiar* FoundJilliOiis of Sl*l« Bungalow* 
HhflnbiLla talAV^ Bardv BMJa. 

AVaa/L'e'j/ ^ Sons' 1 ¥^p* o'ii ^V^fJwmVn^ 

AmpMBoil SO Dlimntcriu 

fiiiUl of N iwrupkJ by coiupaffttlvuly voartr 
mp, tmd of rusarly ullranik-rojictipit nmri^pegmiii\U, mp , iiii: 

ckKudy BTicy-browii mAr<^riiiil, O, ndjininiJCfff ■ alsiiitfii oFtb^Kbun 

a(>d rfWHiw'fiilj •hfrti’. retiii»«BSar A.A.- Aji 

tontibyraitrtfTyitaLar wTih nykmrfc** Inibi i-4 

wtidOiiii?. S bi 0|*3tiC Mwcwii^il wiiSb i^^t^lv tiT o-pai^uc 

W ick Ma^iiatile. M. \^^vn lih h^m ^t minuiw octulKdra. 

irreentur s™ln. «™»r« skrkJ*r| m.troliw. 

g _>>RiiiU L? okitifIttllifc td irtnliljw, Of wnler ch^ (fiiiarit. 
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SwiEBTiLmc TELSirns 


toi 


when .viewed by onfimry (ranamitted light, tint which become 4 pt»rtnt 
wJim tlie scctimi » njtatod botweeni crossed tikcb. 


It b mainly the grnucid-Jiiass wbidb fierves to draw a sharp Uap ol 
demarcation bclwtMin tbe idattes am! the gmtip ul granophyrH ; (or the 

grotind-ma^ of the latter consifita cf a 
nacropegmatitic intci^wlli oj lelspor 
and quarte, resdUy dbccniibh- wHh 
ordinary light; while polansed light serves 
to map out ead] separate unit by tbc simoltaneaiB [Uuminatjoa or 
liXtinction of its component intdlEnJwn particles. 


nilltf* At ilkv CtrHIld'WiA In 
IlM F^lli lr«A) tlM 


Tbe grouiid^mass 5tiB ftirtlii&r divtrofkiJ by tbe ptia^uc? of ntt- 
pifious dtiniiiuti\% octaJw.'din^ jmgiUiir aiid spictilar rntembtes 

iii op^k^tit Wacfc wliile amaiJ crystals and indpicnl rods 

of u ijTwiD pyxosCDc tux? kss fncquently met with* 


Closely corwcled in thi^. grcmnd-tiKiss. an: the sphcTUlitc% wWdi 
endow the stone with its daik'Spotted onmnental dtajiurtef. Tluec 

spbcnitite^ exhibit an advaiioe on the 
nmnui* lirortBPt ■! iM SpM' ^ge of development ijcpicted hy the 

-plioiJlM « Fi*. 5 . PUK IV. iiw^much 

aa they are generally formed around 
nuchd of phenoctysts of ccdourlisss sanidinc, many of wfakh are charac- 
teri^tkally iwiniial. limler powem ol about 5*^ diameters or more. 
(I»e substonor uf the spfacrolitea pro p er can be resolved to «how that they 
are coostititted by Radiating hbrils of brownish onhiiclase (dapar 

□f the nature of that entering into tire composition of the ground mass 
and occasumlly present as rectangobrly teticulatcd interetitial patches, 
sometimes shown in optical continuity with the correspandiiig spheralite 
lihrtls or indpicni crystals. («).—interlaced or parallel alternating fibrils 
Ilf clear, coluiiiles quartr, also soraettmes shown in optical continuity 
with the quartz of the matrix or ground-mass, cspcdalty when the latter 
is present in inteistilial utuittions, (rVi).—^Fibrous. ruUatuig. indigo 
colonred moniliforni mirndites or trkbites of pyroxnm. unnetimm 
^ tuTn dao* and at others absmit. (iv).—Small incipient laths or spictiks 
ul greenish pyroxene, Ukc those obso’vablc in the Enjimd-mass. (p)*™ 
iikdetoii micxoliies in pnrallcf and rKtangular grouping, of grains or 
mtniito octohedia and rods of opaque bbek magnetite. 


Colouricss, but almost aluaj-s containing indusimu of the ground 
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JlthwiOilie FtUU* 
4 ditlxBH llvliltaii 


Ctdiil Uw 


mass, tho cairoparativdy Jbt^v,. i<tioniorphlc ol whEcIi 

^ frequently twiniiti 4 ^—fihmvn 
Smiidi4H OrjiM)! M Ilk# Uy Fi|r_ PbtO XXXV*—invanahly 

fii mkli tilt* tiucli!! arOfifid which the 
^^phefUiiles Tliey arc, In effect 

phenocrysts that Imve taken definite a^taltine l^rm |itiOT to the « 2 on^ 
sohdatioit of tbt! Siubsiance of the sphendi-tic bodied and tfie gruund* 
mass Betweat cictssed aicida they e.t!ii|jil more m h-i.^ dis^iriy the 
pfjJys>Tithetic twinning ihalinctivo pi tridinic atid inay Ihert* 

(ore be r^arded a& jutengrowtli? nl pmirijMUy ortbocki$e a.nd a little 
pta^uda&F- 


i>t\wr phenowy^ts ol a green colour^ giving Ibe cLemvngie angles 
of aucqte. are IrequAiiUy pre^iiint m Uuj form of elongated hat some- 

tinier w.liiili 4 Ji hoxagonai iryshilB, winch 

Pwru^imm im OCCannnahy Cixhjbit OphltJC MTWCtUfC 33 

at A, Haler XXXIV: llic endomorplB 
toeing of tbi^ imtim of gmall cciluiirlcss 
laths gf sajiidhuj. md as^dated sepamtiOTs ol opaque black magripUte. 


iUJu^init lias alrt^y betm made lu the prespnet ol two qther *£id»r>* 
qufJit gcniaativnv ol pjTnxeue, fmiiid ftinwing tncipicnt ^pkolat gwnidi 

crystals tn thu tebitic groundand 
iNt SpiM- of the stphmiiite, and ol tlir inciigp- 

SSL"*“'‘ "*'***• «>loar«i. sumclim^ hait^Ukc 

rods or tridutes which contribute: Urgeiy 
to form the Bubsiaiioc o! thesplicrutitcs^ V«ry rotulyp—as at E. Fig. 37 * 
Pble XXXV,-—partial EO^KLUdaon* of a negative and highly trrffactive. 


bofipy'ytllow nimjcral obtain, which art prohabiy ol the nature ol cpidO' 
tiMl augite. 


In addition to the relative positions and fcirms already noted, tht: 
opaque black uysgiuctite ocems dissemimted^ tltroughmit the fidd of 

view In Lsolatcfl, but more fnsqucatly. 
In ii- Spfamtiw aggreguted well defined crryiitals- Hveh 
feipue rrow ibi AflatUM thinnest pwtJble sections, 

, magtitiitr ;dmy^ txntarns ofmqiit? under 

tran^itted light and of a sUgiitly bliihh-bi^k cnbiir when ensuninwl 
hy j'efloctcd light ■ bnt Si it Hehk^" A. IITI5B&* records thr lact thaip 
Magnetite and hu-Tniitite Ixith wciir as vxcessivdy tlun dendritic depcyjiti 


* ^ JjuJsdkou lIKkX T 







Plate XLl, 



Rcgd. No- 536. Fig. 43.~Alterea Coarse Granuphyre. 

ol E. Sl 0 |ti 5 dJ Baltin Xtunjaitr, Eart>ft HWi^ 

AVfrt/rrV ^ W .V I’siiV ^ 11 iiffk nr i j 

AmplJfiei) 1$ Dliimctei-a. 

Thft inEiia I frirati [rnjjc^HJiraari^ I o iTiGhffii for riiif vihjinriEiv ip. 

a biil iiw l4»A|t« ||ien liretl AnipiilVcU trt liir 4FiTHti>nFna 

4v|4clcd ibmt> wliartf Lh^tiiikfO|pex^uii]i(*, oip^ oi'iJia 42L>tilH'4f U 

Vi ry clicvrEy llwftfHrirhaq Ixcu ntcsn^iJl m m irtouily br^^wu 

rv^ljufi 4int ftfipeMra |li> tie im4ii>ljr nrilii.^Etta4?. with L-ruitk- imtlri dJ 

^JLtikJuif^ S- iflt&rstitlid ^u^rtt, Q, JiiiiJl fip^^p4r« hi eviijiiwr«i Aiiit 

ilktn! iitit nmny lur^# Hn w^ll aiinAlE liLiJldilaJ cttaIaIp^ 

ftfi ^ [iiiL|rni:4iiB. The pyroxcnt hv^^ vjiiijfihtHrt hXdy srcinf^v af 

jdnrirf pfneticr 111 II fifiv rpAiy ficiUdi«9i and ahm^iildd lijmnip 

E, —Empty ^pa.zcm. 




















MjcsocsvstALUN£ 


lOJ 


of “ 




in tlu; cltAVB^ Ijminu! of mica^ where they may hv luflitienily thin 
iti be *i . - # ^^ wlUte* * In whale rer ffami ilie rriimrra.i cccur^. 

it may nIttTjys be iiJralilictl hy it* ituignetstt); the uttly otltirr mtnuT^I 
which possesses the pr+Tperty in fhi: degrft- is ftTrrifetou^ plntineftii ' 

Ko, 91 —^Thi- pJOvisHfnai name given tp this spedmen, 
as a bn^E u incomiet*: tor, fay tktnmLttiitiiJixi in the Laltoraimyi It 

hem tmntl to be of pronontiaed liypafays- 
seJ PtisiD, ^tbciifefa to the mki^ ejtj 
tlH: hinc-blatk to pq}e^Tl^y titcffio dosely 
fcsembtos a compdft bssoltp Thin MTcttons under the m!civr»nope reveal 
Hi niimKTystaUinv^g^^ apanogty siiidded with groups ar some¬ 

time* siugfe phenocry-sts ot(iJ.^CnrifitKid twins of grey ortlioelMc 
felspar often partiaily bitcrpenctratliig. ami iKcasioimlly displaying 
well-marked rectairguLtr relitulaUtms, Hiese frequently measure 
by -I, iiidj in supedicuiJ dlmendnnSp (rOi—Tabnlar and rlungaled 
crynal^^ of ouglte, ^ by iridi i freqiueiilly Fnetosied ami ak^i 
itilergronii with the felspar pbenottysK (iVI)*—Q]»quu black rmum^titei 
ih fcfeimdi ao^o^ part tally indosed hy both £i,ngite and fcbptir, 
and Jkho i^riagly adding l|ic gronncl-m^s at Jrr^hir mtciral^, 
Tlte rock imiyv therefore, be correctly caUed a " Porpliyritic micmcrystit" 
line Fefeftc^* 

Tlje grtniud-jm^ ts consiitnted by a micTciCTyitatline stmetote 
of minute irtrgnlariy shaped cry^tab, of quarts riff mch, 

grwwn wiih equally smaU patches nnd lU^hncd laths of f^royisli entho^ 
daw, occa9ionally sbmving a tundonc}' to nucmpe^maiitic smicture: 
wtiilo a second generation ol diminutive angular greiusof green aiigitr!!„ 
^ to inch, and nl tnere speck* and eramdes oi magiw?tite are 
plentiluliy antlered thmughmit the feld-ol-view. 

Transitional phases of structure, showing a gretind-iii^Es entnposeJ 
aimost luilirely of mkitipcgmatite. i.r_, intimiite tty*stalline jntergTuwih* 

oi [ckpor and quiijtx« but abo rjddbjtlm; 
a hrw cryptoctystalliiiJE area^ of in^ 
fcbitiT, ore wdi rtpres^rured by tlws tock irgistprid aji SJo. 53^ of wlildi tlie 
pbr^tcinkn^taph id a iy|iic^ I bin soctbti b given ^ Fig- tm Plato 
XXXIX, Ttn& rock ha^ therefore bom coJUed a * Pehjttc Grzatnphyre/ 

By rea-wm of the predominating prewnee ot ii^ll-deve|ci|M !4 
pcgmalite. thb valuuhb stnue, n^ a phia^ng pale Wiie-grey ciiJour^ 


FtisltlH GrtMDfiafTV 


* Cf ai * Kamtir* (W-retf/ pv latijflibo ft 13; 
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M * t« «t mnk ind lifilit-rfti wheivv.^ it ^ S«nb»k<d Jor 

Witli patches m ptni? kiMliliM ^blocks lor tSock 

tof hi^fiT^ iDWl-iDCtaL ^ ,- - , 

It «ciits IB an oalUer-Fur Innm th^' mouawm^maSAive. 

It occiifc “ > ' „j RAiiawio sulion, uiwl csttatA-^ 

the RidhraHtue. „1 hUlocfe nearly right up 

reserve , » that them is ampi* of hUlocks ofter an e«cep* 

metal, l>v Kaiaehl MuniapiJity. 

IT w tU^ Mkresrope the grfflind mass i* to com-u-t, as 

t«JdJ noted enthdv oi wdMomied tmcniikgimlite with a Jew 

alr<^y noted, aim - ‘^ui^tdinate patches u( cOTt^tystaliine 

^ , ,- ^ . m,u^u*..*i klsitc every hem ami them 

(k. tUMni cmi*uia«»* ** ^ travcrscil by monlUitinn roifcand tticl'ites 
rOsiiKCt-MUner inmgcKoloirrHl pymK®™* heann« 

a burden o1 spicnlor mdpktil ctystals 

opaque-Uai magnetite and minute nctahedm and sketetm. nucrtimcr 

til tin- laalrnnmed mioeraL 

Incipient pystahisBlion is manifested by the pounce ^ 

dlflemntiated into centric sjjteiw ^nodri ol «thu* 

dase felsfpw 0* ‘ts vnmty.-^wdine. a lew am y CaibbaiJ 

vystals of feanJdlM frequently ckscot, somctimea twinn^ 

ww. and exliiWting anmiltaneoiis sttalght wtin^wi * ^ ^ 

riooaUy, t»«s oI mtetgtouHi wtlb a 

multiple lamellation when esamined between eressed 

Mosaics of inlerstilial quarUate 

^acondary changes i whik the pyn>«uv^ tlThv sJb- 

colounHl^moniUtmm microUtes noted abow,-« 
aBomorphic tabular pbtes of gi«n augita 

ihnMgiw« U>“ edJ-ol- viCT' t*'” °* ininitte, opaiim- ”■ 

. ( / ..t.,,^, I1.U* 5XXVI aad ILXIVm 






Plate XLtl. 



Begd. No. SSti.-Fig. 44.—Altered Coarse Granoptiyrc. 

of £. Siopt of Bablfl Dunitir, BarOA HlllA 

AVWf^*> WafSOS a SiWi i itft'k 

30 DlAtttfileni. 

Iillcfftii 4;^Uifyf wrltipcla.^ 

iM^ itiliTTncii'Mil!? or tnlerilitii*l fmnislton* wtih cttfctciw:* ctminc 

ij^AEif:rr[>i anil ohl^wiTi^ firt^tAtiJ^uUr tfrtiitt4llli(M irlwiniesS^ 

Q,—A[UMfH>fntJrphic BcHli tJw;’ MPifif f4^1apni^ «nc| quart* ntt 

tlt^wn ajHkcal cOisiTliaily fCmnUirFHTlii cmiilitliBtiSi mPi 

ccMiic iparittiiijr * “ 

IfminA Aftil ir«^l:iT itlOfi *Jf til*i;k maiStM?M1<^. 





















Typical ('.BANomyRir 

Kivif rf irreguliT gnunA> skckjton njinullls Atu! Isr^tiP 

r.ranophyirs without any trart i>( 4 cT>'pt«T>ytiUlinc vt tdsUic 
loatrfv or grounfi-inoas, and iit which sphorulitic ^tmctutns itave Ijcwii 
(Invdiiped into tiiJclcited coitiic iyitents. I'adi fiireskuJowin^ thv tonna- 
liun o( a complete crystal, air weFI reptescntetl by >«\T«ad noteworthy 
rxamplf^ fn«n tbn auuth-eajitcni quarter of the Baoda Group of bills. 

Quo of the most typiisd «1 Ibb oarirty, has been re^tend as Kt. 
522, and lotBis tin: bulk ol a large conical, partially Rotated blUock 

called G.’idliia Dhdr, riHitg from tlu! NF> 
tjyiMi Of-BopAifrt *1 lieflM* i^rdcTS of the Khdnibok Talai* or leser- 

voir 8l Its dgmnw d-up oxtmidty, about 
1.000 yante ot so NNW. ol tlw lCliimb<ila StaifrBtingiUow'- 

The iXCftit: b compart and duwly lectured ; ol on ongitially fresh 
ijcey cobiii, but uttperfidally suulMkied—without Joss of any of Its 
physical properties,—to a purplisJi hue. Tlw: rock is ticw«lin^y dllFi- 
cuU to break with BledgL-hammcn*. aud proportionately difikult to tool. 
but with modem appliances, ought to yield ait ainradunct ol idtalJy 
tough and stiwg. weather-nsisting biiilding-bloda, at rrasonable COH 
capabk' of witbstauduig cnoimous crushing straiD as well as semtr 
attriilott* and therefore adapted to tin? loqmnimcots of dock und harbour 
road-makiag ami wlicrevor resistance to unpacts aud weor 
and tear b an fttdispoflsaWc conditiiHi. 

Although by no ro«aww ol phituoic or abyssal origin, tlu* Gadliia 
Dhir granophyre oppnwdiwi very ntarly to those rocks, by* the absenoi 

of any groutid*ttui» is iriattix nf Ihelf. 
n*ruaM‘Own* ««w»'o» provided that the nucleated coitdc syA^ 
IM Gadua Ptar cnwirtim tehis ot micropegmatite, of intergniWn 

felspar and i|[uut2, arc each f^arded as 
separate crystal muts. Binding these centric systems cloady togrtiicr 
tbm is a large proportion ut cotaiscr mLCrcrpcgnatito, composed ol water- 
ckar quartz, often segi^ted in patches of mjnK:rou.s albs tic imorphic^ 
differently orientated uuiK wliicb interiock witli shniinr patches of 
dotidy-brown orthndase; and ibis interstitial coarsely constituted 
tnicropcgmatic, between coarsed nirub, may be seen to be In upthal 
continuity with the ancropegmatitk cnrotiiuiatts of adjacent ceptrit 
systems. 





r W ) 


ut(, Ecftxomc of Pofuajtuah StiTt 

Curiauily enough, tlie mitlei <if thf centric sp-teim are iin>*tly *if 
tbi; nalnni idUmotiibic tiy-stals of dtiaTsairidin*, 

aUy t^4nncd «ii the GarUbml law, and giving stitniltam'ons stnu^t 
rjiiinctjoTO wbeo «tlal«l betwcei mcnls; Seiro of tlw mteJm, 

however. itepJav an alinMst ijltfainiEniseojMc gr^aopliyni; stnicwre : the 
bfowTiteh lcl 5 par.-«rtbackse,-H»«(l water-ckar quam being opticaHv 
nwihm iaQi! rtitJi their nwmtcrparts jttnoqntltbg ifu* «*nlric SiysliiinS' 
Hie cloudy, brown. mtetBiitijil mtHoeliae, iwirciiver, when saffiokntiy 
(levekquftl cxbibJU well'marked rectangnlar reticuluitma. 

Pyrywnw is hul sparingly preseni tn this rutV, being spniadlcaily 
diiitriliuUui in all parte »l ilic Bebi-«f-«ew in two fetnos. probably 

presimtlfj(! flenmtiona (i),—A* 

AKMHir) ■ df HW Ijtillht BCHTM"' 

angles of «?“. 

umbel to till : pnsm, imtl »tp iiftually ji4s<it!latcil witU Irngular uggnigoted 
•jaque \iin< k crystals ol magortk irtm-tpre. (li).—In th« lormoldiriity 
^lecn miicb elong.ited skeleton-htlb or sjricuba fretpiejiily itnwgimm 
mill nuniitir grains ot magncuin. 

MagnelHe. black, opaque and bui wtdom altered at its eilgte in 
^ifiprcd Jpedmsti* occupies a subordinate place. Indiscttniinately 
ihroogJicrtil the rock U'xture, in the lonn of rniauin octaliedra, inegnlaT 
grail IS ufHTt colltxted into cranpamtively hugo patches. and larger idio- 
morphic snglc nr aggiegatctl erystaJs. AUltongh (njt an acccsiii^. 
much oi the magnetite is prolwbly origiiwl; but a goodly propittiion 
doubtless arises tlirnugb sccondaiy £t<parnti<illi> Irom the pyroxenes. 

AIhjuI t.ooo yards of Cadlib fJliit. and afTorditig a magnihctiri 
view of the Kh,^nibula TuJav ensconsed by it# aniphitbeatTe nl bilb, 

there iwes iht- iiiirnnut cif Dhori Dhdr» cm 
tto Mi*r« tiiwr ^mmvhsTw the pJiiifomt of which ihc Ktadmhak Statt- 

BuD^iiow is pcrelM^i]. Tb& rock Icurming 

thisr mioeiicc eotiiistfl. id a pie gnmophj-re of c^senti^ahy 

swular itntcture lothat of Gadhj>i Wtdr* bul l:t Is divemfiedr e^?pedaEy 
at the summit. IjcntaiLh tb? tnmgakw. by mtich dmvrd 

trni|ftioztfi from tbe S4ime moUca 

ass of imtenat 

Ttvafi^ iiitmacifm vary hut lightly Irom the older dyke-fock* thnwigli 
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Plate XU 11. 



Begd. No, IBO. Fig. 45. Orbtculiir Granophyre. 

Crown of Our«l Otiar. a Siiiir Irom Dhorlo Dhobho, Sarda filUa. 
i \ MUh ESE. bjr SE. froiD OodhDiifl. 

W/ITW}! StK**' I 

Amplified Ml Diameters, 


P*,nLrt.i of an wWewli'r iih«*wlnif Wiielru*, mp. Of fl»Icropq<inanta to lo(cipdiidl,% 

utoiw I iiir i™h Z -E.tiw cH Bll m nh.:n.i«™i«; u.rtnff* 

C.-Celirjiliitie arlrtK^- 

Tih. rtJiWh.^ «. Wt-iw oetabrtlTur. fli .u-at-jili.-. 11» 

iiiierv(W<wl.ic of it* mirfei « Iwiiuoitlj' of l>» i.aturr of two or el* t4 
ai«lioW«* bf Ihc TBtimi «ncnUtU,=ii. of (Hffanml 

ptrt i rr«n«d O- -Emptf 
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ttrr 

whiclt l^iey ww maiiltestly ftirccd urwlfT cnoditlon* wf Rirat I Jim) 

pressime. and urn typically repri5^l«l 
cmt«ii FmrfArrtnfi Cirrtiaaftw «tnicttira) iJcTiUf. hy the sa-uiple tegb' 

ireMttoSiMMJtatOhMtBfcir- ^ ipiiJer ihtr ameefed 

nans? of ‘ Ckavwl hKphyriticGfluJtqitiyie,’—K mj. 4*. Plate XL. 

EsstrnthiUy built itp «! entnculiiBl'*^ srtas of coiwpwiitivcly coatw 
and abniist lUtratiunttitcoplc mlcfnppgituitltp, Lboiti ate many paic)^ 
where Dh: cd(wrlc» fiiiartx and dkiudy hmwa urtlioeliiw rolK-ct lupctJier 
in alloinninarpluc Itwim, «bkh, tl€iw>'vci appcsir in opticul onoiirtuny 
with tbeit couiit*Tpar» in llif mfcropqptialitir ajeui, lutmjxiwecl 
snonulicallv ihcfr nre niimy stnaU laths (p 1 coti)uHes£ sanidlne, must ol 
wlacb ai%! imply iwinncd ; und these alw. toeetlrf wifli rr>irt«U and 
eniins td «f»q«ie Mack magnrtit" are Ireqncfltly inlci^rewti)« 
faidUon frith laiBe elongated. pxftcti«»lly porphyntic crystal* of green 
HOgitf. Atiglte alsoocTutsin lahMlnridiomorplut: and trregnUj' i«lion* 
of cxyMals, i»U 4 illy wjUj Indo«titea of magnetite^, while it f«iietitn«' 
ltmi» dntigaled dunky-fireen Jnripjent rods charged wilh mnnnwini 
graintol magneiite. Tlic Utter uwnwvcr presents, in snlditiCTi to crystal 

snrtdrv gniinlnr agjpegalist, ml sirhlnn ituadihis. so^ ol 
which -irr nmstitored by lintai stioesdn® ol d.nnnutiv^ ociabwin,. 
Tl» onljoclow when wlHfcvehipea dww* rectMigiiliir reitculauon*. 

Vtt nnothii advance in thr ,kvel<ipm«it 11 ) tJw ridi range oJ giano- 
phyric recto of Porhandar State, is afhirded by the idwlhpooaly longb 

ant) rttnngstonc fotatd lortning the bwi and 
9iie^iK4M!wteiua* «™H#lwri ^ nwilBtahi 

«rvutiri«4ba soTtiiim caJloil Vijfaria Jhdr on aflliKmt 

to the great KluirelKiJu TaUv in the Barda Group of hiJlf 

TJiC sample injiler, consideiiition wns tahen Ittitn the Utl n< the 
Jluir, HfflEif liiio yanls Or so XXW* o) the pkloresqw ilieplimU* nrtimii 
calkrl Klura Virsl Xm, and nrgwictcd as So. 5lh, in the Stale ikpic«;ical 
Colledlm, 

\Vlien prepared as a iMii secttiai nud exanuned in tin: tatMiatory, 
the diwoVEty wan tmule Uwl the reck Ms catraufdimiry tonghn^B 

t» itB pfcnUar latitnaljr Urocluro: being 
Mi ua xw ^ iraJ MtrTBiniiMf *t pmctkoUv compcnoO of units uf well 
** dn'riojwd nuCTopegiiMiite a* the domumtkl 
constituent, (r),—TJnar miUs, take tbn 
form of ful^idiomorphic cryBlab, after orthuebue,. and cutifitst of inlef 
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grnuihit tjf |;TCyi!ih fds]w ami water-dear quartz, (if).— Kest in abutid- 
anee come several w'dl-fonncd cdotirleas elongated ia tiff ariKl Cartslrad 
twinft ol ^nidiw, mihu: nf which dmw multiple twiniijiii; and an thm- 
lon cvidentl)' inturgrown with a tridinic Idspar. A lew dear crj'Mab 
i>i dongated habit, an: so strongly twitmed. with albite tumdJatitm. as 
to prove the piitsenoo ol an e^cesg ot plngioclase felspar in the obMrurc 
ititcfgrowth, There ore several targe patches »ml ainali spaces 
cooijictcly fined witJt difTcrently orientated mosaics of water■desw 
(luartjt, and others with cloudy grey felspar, bntii of w’hicli are in optical 
eoiuinuity with iktir cartes ponding minwate which lotm the eompouiid 
crystals of minapr^nutite. Acoessorj' conaiituenis Indude :—fm).— 
fhiafey green py r uitei tc <il i‘longat«l Icibtt ahnosl always Uidtn with 
micTnlitEs and ol opaque blade magnetite. Tlntrr arc alsii crystal 

(il prububjy 0 prrvwiiis gpuetutinn oi tabular, brighthr green augitc. 
fd.— Minute octahedru. irregdar graini^ Tuicralite^ aiul toirrabiy brge 
aggttgatiOd oystols of magnetite dia^cniinated throughout the snhstanco 
of the structtire, (tfi).—Occaatcinai tmgubr grouis ond sub-idiomorptiic 
hoiwy-yellow, hi^y relringent. monoclinic cry’sraJs ol prohaldy on 
abnonnal variety of epidote. Under high powiers the quam patclws! 
may be seen to eichibii negative ciysfcals. and strings uf diminutive 
cavities ami adveutitiou* particles. Upon tlusic data the rock lias bocn 
ttained. by the writer, a * Sub-holoctystallinc Orarmpliyrn-’ 

CiuKHisly tmoggh this sub-hclocrystalJIne granophyte only uiidergo(=i 
alterations, due to altematc snnhaklng and monsoon coiidiUoits, sfkira- 

dically; but tlie exienud appeamnotr of 
th^ re^ricted dimply startUnK: 

IcJT tl«? originally of a dark 

grey coliiiir, cKiinfjcs to o rosy hue. with while porichi^. if 

aftytlimg. [h^ oltmid a only sightly less hofil Oian thr: Iri’sh wk. 

When vipyi-ed under the mscioscopo, thm sections of tins specimen* 
registcTOrj as No. 51;^, m^y be !?eciii ti> presenT llir sub-boloa^^talhiie 

chjtracler qf its inkrT^gmatitic idimor- 
Phh- m^al-unit^; hut, while tJie ieU- 
ait«r«i cnaaekn* vuwria pathk dements oi both mkropegmatite 

and wcU-bttned cry'stals ol sanidine ore 
more or fess deeply indned with red ittm-osdde,—^probably of the nature 
ol ferric hydrate.^he micropegmatitlc quartz and interstitial mosaics 
of the aonre niinentl rentajo intact. Most of tin- magnetite, moreover, 
with the cicceptlun ot a few of its larger units, and uU traces of tile 
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Rejjd. Mo- 223- Fig- 46- Hypocrystalline Olivtne Basall. 

Si nilleh ME. <^t Mur%4-Jtr4. 

Wat^^vh 2 < &;»n '.\WmfFttitf A^rhtrt, 

AitipHlled IS Diimetem 

piiL|ppiilaa^ IcldpATK^Buidliiiif Ut hajJc iMlmiUdiflf^ 

F ^ tnihi li*'i 4 £bp^r« -timl^um tuR 4 kl liiitnuiLfcriir^ 

A,[frAiiisanHt ^nnnU nbutjir cr_yiiiiilw of |«urpk!«brDwii aviplc. 

Q. — dHiVini^A rit']i in^ Irvcih^ whH rinJ-lirdKit kord^rt nfiil ifrack*. 

O ■ - ■ i s tf w'mui jf^iaa’atidd uf dcrpljr ibiilf||rii!ii^ y IkL liuhHfld willi tmJ inwii-ditltk. 

ll^^Snuil[ ^mLik» of «ptiq;L44r (ila£k tliAifiwiiltf iilid I^Lr^r of, probAUl)^. 

I Ll Aiipis^ufjcTwl ih‘. 

imiidm* uf iMktri^pkr |f limn. Uer* wIiOWii. tin I ifnrtlt pAli’drt*^ (.if i!ci4l>iif* 
Ifjiio Id r^rEii hmifti< iinTiuUiSdiiAfiMi iHViiri dTini w liiiri^^riyl po-o- 

liooi ^ Oibcr |:mi'ti< htf llx twlTM fw^^finmlivTn.. 
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CaaPMU'^lutort^ Cbmclvr oJ 
Ifcp H^kJ l^anlm llu ' Hnfi vt 


Alltfvd CMfil^ &riAii|aurrv mt 
Sl^l« tfanlsr 


p>-TOxciMr «ifpcaf to ha^ t^m^lurd. Tiu^ rt^k ^ixmrdii^gly to 
named m ' Alteird Siib-bolociyiisillint: Gr^fMSfiiyitL’ 

TTit* ^ Uimrt M die Wife/ DcmatituUtl by die ^nii-niouiitiiiiiQiis snm- 
fflrts and -Jnpes nf Biltia Dtingar. KiUMocgnr and stretching nway 

Sathvirda Nua to tlie To tty 
hdghts oi Mikk Dittigar, ctev, is roJiinly 
boili lip nf mOTTO 4 lU^ of scmewhol 

coarecly-tcxturetl gnmciphyrinif libemlLy iniefsecti-d by d^avrid dykes. 
Tlie surface ol tlie stoi^tc is everywbtirc m djctfply wralbered, dtat frcih 
sampleis can only be secured l>y blasting; bot it with to iitmast 
diifictilly tot sfiediiieos nf inlerably sound azid only parUody altered 
rocks WOT gatbeitdp fttmi wbich to amvc at a correct conception ol 
tiidr TiatntTr » 

Typical of siiiiiptcs> (s the one, Ctiilni an * AUerisd Diarse 

Gtanophyre/ whidi, in its periectly itesTi condition p n* til a grey cnlmir 1 

biiin by a prectss akin to l^it^s^^sation^ 
or ilw rexcticMis of pruLonged alieniate 
sunl>aking and mimsoon ixinilitions, be- 
comi:9 converted into an <Tpai|uc milk'^wlnie raek« lull oi miaroUttc 
bpAJxs^ and conspicuon* large segregations ol upnque bTack Iroa-ore. 

Evtin m its fdleied Kmdttinn tlio rock L* my tough find hanl; bti£ 
whm quite Irerfi, i*, |Kitiaps^ one oF tbe strongest of natural ptrodneta 
id existence It b iliOTiotv unfortunate, tot where sudi an Hbimdance 
of Valuable biuldnig-rniienal occui^i—4avoufably situjiitrf for quarrying 
opeiatiuiis on a scale,—tbi> «!« ^imUd at present be LnoccesslhJe. 

Only a fc\v typLca! were taken, tu stiow the dmnieter of 

llie pnicticafly sound rock, registered as a medium-te^^tunid grey fpano* 

phjrre. No. 520. from a pronunent Icdg^^ 
500 yiirds ENE, ol Satlivirda Nts: and 
tile altered spedmen of exm^ gjOnopfa^Te* 
already nol(kl« taken fruui tobosoof tof^rmslopenl lilfaia Durigar:^ 
of wWcli Fig. 4J. Rate XU^ k i!ic pbuttmiicrngrapTi of a tlirn Hxtion, 
From the puci tire, it wil! be nljsemd. tbai ihe mass consists essentisUy 
of lar^ niiciKirecl ceiitiic systems of coar^ itucrcrpcgmatltLv tbn inter* 

gro^i]i Irfspar and quartz compoiienbi of 
tJctinifuisii simiiliaotio'isly* 
allured crmwivw at jjnj au avdage intJasutrtiieiJt of aljuut 

teiakD»ii<.r. ^ amyted 

i:ry5tai*tortns fe gmKrmlly of to nature of «ankliii£; whik to fdspat 


TtH TMH-trcv OnAApOrp* at 
wlivinu aaa 


I m 


EcOXudk OEOtOiiV trt* Stjite 


^pmmts nf u* iiiJm.pcgnKiir(P, tthkri am ^kwi, Fig. 4 h. I'litu* 
XfJJjrotntitioiJicriwrt-iif ititj'vainepjirparatiiin, W sccti id Im in opiitaj 
contimiity with thtr feLifitir fiirralng allutttotaoiphic 

cn'sljife. xnd pirhably iil the nanirr. i;f (irtfinary orttiwjnse, •fxhlbitfng 
JectansuLir r7(icu}atiin}» ivitli gmat chaJmesiL 

AU of the M 9 |»is tiap(Mi> in this hjsuuwsi i» have ijndetRqnc 
profoonct eJianges Inui n $rfmu*4){xiijuc milk'wltitr BUttttanw which 

in wty ihiii ^n'lintei untliir the mnrmocripv 
rshiint ft bniwaiHfi-gwy cJoiwty appearance. 
<l(«tbtJfes» htmJtk ihr bmt^ng dmen 
of the Tiia» inin ;~in«ally timnctl by ttie n>crvsijillh&iiifin n! iIh- 
druimpo»ed alkatiiii; {eluinr iitpte. into microae^tpiiT <!<jlauiEb$ stales, 
tablfii niiii mtmadfiiu: ciysiols iif kaultnJte. 

TIk wnter-drar fjimrti-. bnih 0l llii- ttui:rapi!gii|ji{Jtljc jikJ crarset 
inirr^tithil ateM, is. mvariahly cmwiltKl with nii-cnvittei. irtegtilar and 
linear «mog5 of inchisiniifi of the onpiial in,jlicn ma^ and 
md-iikr rrj^iaUites of iindetenuinahle cnrnposjtiini. ll mmim in » 
pcrftxtiy fresh andiiijjiJiPwil crMulition. and tfiif inteRiha^^ snih-idiomor- 
|)!uc cryTfitdk amy be tlcoify sten ii> in njiiteal cwntiimity with the 
quartc of thi- wUcmpefinwiitc. 4iid iliat <i| iIk* fine lines whkli serve to 

iDifhate twirifflnfipJajit^ in theatieieilaanicline ^. at Ccatm of 1% 4j), 

ami tlie rectohgnlar ret ioitut ions of the mterstitiol orlhoelastr. 


Til the imaltencd gpccimons ifw nwgrietic Utin>c*e te dlsjemimited 
thmiighinrt thr niass m forms of uiUmte octahedra. in«|tu1af gratun, 
stcrMnnn* n iraa-«fr hi the sicelcfcni inicrufiteja imd fjwilateif fit a gg ie- 
•' opaque btwk cmiais of (olmWy 

<u*s ; but, in llui iiUinot] rock figm 
Bjllna Dungar, only o kw bokiwl aystab can tie delected ii> ihdt 
norcemi refative pudUuns. the fmik uf ific minimal having ^ucmcatikt tu 
produce laigc w^U^fOniiMl patches of sa con^ialy and diiM-Jv 

devdo,^^. that It mi«rit be profltaNe tocn^h the stone for iton-srarJifna 
and utilise Ihc rusidui; (or Ihn fasiiioniiig of pottery'. 


SiniUur itont, alleiod to a injljc-whlie colmir and hardened IfV 
snndsiking, but witliout ific separaiioii of iron-ore. occuit in -inper- 

aittnd CrtM-h™ .1 K.- ot il;e easily iiccesdble 

totar aik4 Jfldvrrt IHiar ^ouri Oil KJri ntuir on tho S. sde nr 

u .. . t ■ t I ^ lamhala i-j]7.ige, itad fdong ihe {douin 

kadtns to anti wdndiiiB a cooulo of «iilying JriUs called Jadtrra Dhir. 
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No. 542. Fig. 47. Altered Amygdaloldel BafioU. 

10 feet beiow «itrfi4:e f>f Well sit if L It iDfFe:^ 

^i£. hi Ailipif, fliritit EllJs. 

^ & S^^s^3i^ i| 0*1:7 Afi^ft»rf~ 

Am|illile<J ilS Olifiieteni. 

CitmptHjrul ninxiDlAk lurmcil Uy Hie Miiil Hllcil wSi li 

^rirl7 Ul p^Kliiirls |Kfti4pMbiy Jue tO 

p.^l-'aiiiL ElHlH^lkmi i4 id ffliini |iiiG rhOCOi C-- Atwle^i. 
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^., Itat . Kl^SB U,, ri* nmj. ot «™™« 

rJ:" 

liiLb 

•n^. HlUTcJ Iilkaiine-Kdsjat «cfa, whkh app«ir. uiidor d>B 
minwmjt* i» l^vc uadtJSPJr il»« 6ret <<( kaoUnisiti-’n- ti tu 

' ^ lteTCSiiafit!^<^* mighi by ptocrdsis 

lOBiijtiMiiun bm h» ibc inojJe tu pofitaMy. yj«?td unUmited 

„« ^* 0 - 1 -*^ ■ iupplMs of The =M-i=iUcd " Clii04<Jsy " iw 

ttK loailufftctiii'c ol potcetaitt, 

lA<tSy. to »c<o«} U) ihf. exattudiitioii o< thf mWa 

pvroxcno otid ln.nry->HjJlott almoEnni] q>iiJot.= may ** ‘ . 

5^ dosfcy-Biwo biU*. and eloogaicd Ms of «• ~ 

In ^vWcnM by msty-^orooRti ttac^ 

of tbdr funiitT oxifit™« in thi; miallerfd jock-fluiStJ* 

U..i,oc .»»« tte p>..opl.st» 01 Porloi|*r 3..<o. •»« 

only .0.W “IV JJ'^dJ-.hT ny.y 

Orwenin- Cr*iwpli»t* ■' «■**• rtf an ’ OfWculur tJnmuphyrt ’, viricb 
lihiriiwrCfl^tiiW' nccUfs Si* ^ spur, csUted iiirred 

Ulolr. .nyu».i™ Iro™ ll»: -for to...!. » DhoH" OtoW». or ^ o^™. 

llu*. «( <lo- Bo"lo Grotip ol ld 1 b;-.tl»«««i»tdy.J nato 

ESE, l>y SE' viUiigo n( (kMlhiiui, 

Tk], rodi Is WIM»«)y tough •inl Wog ilwply woaihrrMl at Uk 

p»<ccU» ircsl, «tyml »» o«ly hr ^ 

^ ■ Hand-spcrimots, hiebly polisteibU’, prewtiL 

niwlfwitt*. c»f»u. «« Bad* raTO appearaoos ktiowji at orfrifJtiitr 

s;rw/K«. wbkh WI6 tni&m»y diseov^M 
abvHvb in tli* napoluoriite, comte liull-dMintt 

of Cor*la.a and sulMoquunHy in soate nl tho granito of 

land* but no ilKtatW^. “P »<> 

mict) in tij'pabyssal tocto- _____ 


• W 1! BB&UaKH mwa H o^rrii, ---p _ 

* * /i Jf ^ IfUl^ tliT If & t 4 r iliUHCiM-iiNlt J- ^ HaB^ V 

rit, HAWin- ftj?- ^ ''.Vri™ tm. trt. p. HjT) 
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of tfK. s,.fieruliuc stmthut »it«uly mustnxtcd t,y the vanetiU 

«i «« SplMtulitii; IttbiUs and I'ranoplivn:^ 

Fuses. Thii cc«mr»^ 

laiw dffDthdnrK uwfe in this cjise attain tn iXimninttitiTjy 

«nB ounensiotB. av-fragmg abnul j inch in duimetw 

stnicluftr. ^ i*ilt 

U> be proved tn the s«jtret. h ciduhife to tfw tinketj.eyn a 

«wx o«^,„^ snlMurcnbr. snb^it^d or potysonal 

ib»ortkaUrGf>o«iH»rt, outimus, surrirttnilnl Iiy a tfiirit. uljoosf 

j'lKhvIdiiaia atr vwo toiornWy nidc bortkr* Tlitse 

ialeripiice, ^ ^ crowded Hj( 5 rtlit:r. » to ieaw but small 

cut »hd piilfeM rTfljiv'^**-r* mati?r1at ; su that wJieu 

annitlatid sn^aoe can bt sttmrt(Z* * ’*”*^"*™ '“T^nwmlal 

hh«s fl2 ibB ortiegj*fi ta I. tops, tnnnif^pfti^ccs^ «teck-cMisei^ i:ja^ 

vus^ sinrt t Ite UJer : 

/II/ ^ unique Qf thdr kiml oii^ht 

fetch tancy prices in the Itadltie marteu of the world 

tJic each comixirntj unit preseni^ 

? u ^ tit.at<nmcrogn.ph. Fig, 45, Plate XLlH 

^ -nd. d^tai. to 

,ot (iff inch; and betwEen 
OcbMaitarCrwMipiiiJIr*** *» m CTWScd nieuts «IWuiHl»*sitmiltanLi^v 

<x crystti. oi p„tah^ " ™ »es>«»«. 

Tiu- nucliius, n-hich usuadv assunuis sulwanpirt.n' ii- 1 
rounded hj- a a.., averaging ahoat ^ irwh in 

^«C. .trying from about Ti U" if 
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Begd. No. 542. Fi|{. 4S.^A1t«re<l Amygdaloidal Basalt. 

To «haw tbc ini I mule Slmcturt! of ad 

WaTW>J* &L iitllfi* i ^pa£i b-Jl 

Amplified SO OlDmctcrA. 

Qi^ Or -Outer i^i^iilirHUik^i^e^ptf btinl^of ef a i^ottuttirT 

or filk>r«kleX M. Zori^ ofnvifi^meftl 

nikticililir> ol mAp^fsirfMe, l|* in in^mlrTiiiilV wilh H-— Jiwti-ffftnrlit umi roriHl 
i>f t i»kittrfe=i* i-luiiufHlt^rilr %\i\rm, S ^,— ^€^*^twtn ton*! 

patith/'M uf ttof hipreof Krolc ttialerfal. umliSbltliii* £^|»ri^a %ltu-t-tbirv 

lidiitten nkoU. I. UilTi« of cpldole^ 
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In- iv«iwrous radifttin^, faivlike. brnicked bomllo of 
aiwl mrv^l fihfe «l a tok feuwn to deep JuJign coionr. Somt ol rhe« 
rods coalisrc to ftffitl sltaidcr cloDgatrsd oystUs of s (^rcrniah coUim. 
and :iu of iw rMduof^ supported by obser^nUom on ti>*= spferajllos 
of kimlrtd Textnrr^. are strottfily in iavour ol Ui.* fassainption tliat they 
nrt in reality tJK'jfucnt fm™ of pyroxTOc, 

It is iJiii ootCT aaie or ’ edyptatii; * sdwyfo. tlwt eiKtt.t« the ^ 
^■iUJ iiM ^homcMTistie (lafk ra»Kpd paiteros when sUees of ifui rock are 
cut and poJished; and they must be rx^ankd os ol o^asil and not 
^UaO- origin, such w the ' reartiott^miv* found In many gabbtos. 

Hi^ otMciilur litii suoj^ ‘0^ Iht: epltmilitic and OTitiic cystous, 

,„t]Hs Eartkdarnptdmen, are so d«dy crowdwi w to leave lody eom- 

paralivdy small witenacdiatc ui tm' 

s^bftmjduii* im«T»*titiii ortraa^^ Etdtind-mflfis viSiMfi: but in these sitiiarima* 
^B,iMOrw«i.rore-dof auaopfgBiatiifl is generaily more 

coartdy textured; while vmaU Utbft ol sanldint, larKS-f blebs ol 
ttiMl irteeular lonnsol eTMli atigitemake Uidr appaumicc. (Jpaqiie Wack 
RiafiiirtiU-. in a fresh ounditien. even In psuthdly weatlKiHl soetjons- 
necur in the lesijicted Bround-mnss and particulaily in ilii- cdyphitLc 
^vjige in ibr fonii of irtepoJof graiiis and minute octahedra which 
avemge atiout 5^ inch fa diami'ier. 

Tlitsc determinatiuns «t»ulcl be Sadly (liifcjcnf, it ni> nfcnnt were 
to tie made ol some of the more impintant ecotioiaic hypabyssal nxka 

that are at jtresent available in taige 


quanlitics Irom easily accessible ates; 
r«rtudftrsuu and the lollowing brief list its tfierefine 

licre submitted for the jofonnation and guidance of pfospoctivc pros- 
pectors and conttactem;— 

REca. No, 33.—Oiemically analysed*, is partially weathered, 
at the stirbce, hut even then'renuins exceptionally tougfi and strong 

and suitable fur dock work. \Vticn quite 
rnsh. is of a fresh ipey colour, and ccuisisis 
of a .dightly porphyritic, medium textured 
granoiAyre, ocemting in tolenilile abttndancei, in lomi of a nrtlier hiUock 
,^ni>d Khoria Dhir, at about the limestone linut on lire Adatiiiu Heights, 
100 voids or so E, of the Radwaytiding, opposiie ’* Navri " oiiiiolfio* 
quarry, Na 62, 
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I{Er.D. No, 127,—-Is ^iritlsely oailtiir ti> No, 3.), anU prubabiy 
ii coQUoiiatiatt of Uiu siimi; intrusiye inas«. ft b I’Xpbsc^l a% a a|>ur< 

nnxittfd Giitl^uili Dliit, Irtim Gticbtali 
Puogaj-. <»piKWtt miJiiJiltM[MaiTy NV. 4 

4 tid ntl|oin!i tile Railttay-^idiiij; to ttic 
Atfatiduo HtiifjlttSr with a fiurrly dci^rp intimx'niiig. By blasting, 

laigc c]uaiilitie» of pfrfoctJy . sound btiiiding could icjulity be 

seemed. The bed of the gully, gives a fine exposure of spJimilltic (ebile 
of the variety No. 34. already described and iUustmted.* 

R£cc. No. j8,t—Occurs in vast quemtiUes of huge boulders 
covering n very widi! area over the limestone limit nt the Iww of Molir 

Cbupia Donga r, and adjetniog the Kndwav- 
3 .rin>rt,KnrMiim# aiding to thn mUioUte qininks on the 

iHwuraL itKA^iaaKit.uttir'* AdutiSiui Htigliu, ll may he described 

ns a medium to finely textureil ' Kuddy- 
grcy, Siib-holocrystalline Cmnopliyro 'r-— its cdlnttr Itring manilestfy due 
tosunbaking and olleraate momrxiti conditions t hut fs ticw^rtbeh^ss, 
in the Uolkol the large IwiiJdeif. from the tnlty cta|> above, tough oiid 
stroiig enough far ail building ]iurpo!«i and may even be used with 
satkfaclion ft»r dock-work, tin: ertsciion rtf piers for bridges, as wail as 
for tiigh-gnife ruad'mnkjng. Thfe tock Inis ulready been Jargety dratvti 
upon for the Mke of the silka 11 contains for the manufacture of 
by The IxitiAtr Cemetst Co., LturTF:n, at their Porhcmikir works. 


Rfccft. No. 39.—Found occumim as huge' imatic blocks and 
boulders, evidently detached from the stwp lurights to ifie NW. of 

hlobt Chupru Oliiir and ^attend ttiickfy 

-ssLSis'S-rts.’; '■>' “< 

m tka AdaJidH BctiiiLi Ad^Lj 4 fii«i adjoining mU'ioltt't- 

quarry. No. 15.^; this spedmen efosety 
rescinbles a twl gmnitc nl fmiu irKdium to coarse texture, and wheu 
pdlfhed liuwslws ornamental material of great branty. Under the 
micrtscupr liowevn, true imtore Is instantly revealed as a ' llolo- 
crystalline Granophyre being comijosed principally of allotriornttriihic 
tt^cd crystals ol pink and red onhoclHse intciErown with quart! in 
mionpegniatitic fashion ; occasional tdionwjrplik- units of culoiirless 
sanidinc, irregebr patches of water-clear quarti, and accessory small 
crystals o f deep-green augile and opaque black niagnetHe. Som etfmo. 

* Piuijw/i.ii. fi«no 3 i, ivsirv xxsTi'jrxxvrii. ” 

t Ki)f cliemiMi oirabik, «v ' i!{«fniriTfi ffa'jxqt I f curhi. 



Plate XLVIJ. 



Re^d. No. 543-—Fig. 49.—Altered Porphjrltlc Basalt. 

1£ fttt iKlaiiv Sai-rufl of Weir-stiatL 
li mties we. by NME. ot Aaispal. Banin Httla. 
lif tl'.lTWS .%Ntl Sow# 

AtD|iUfled IS DJmntilerv. 

A. ^Attivi^iiAlc, IWCi;oenirr^poTfil)yrailc phfHiocr>«iA iif ifkllnkii fitkpRu-,— 

InhnAcWtlp. G^^AnittMiiicHd KrrTurtd^iuhs*. ori—fO-~^>niiii:i- 

tllT IritluTift* Tt'hfnr^ IwinmHJi—lAN'kUlf^rJli; V^r^rplf 

pit tfj)^^L>dttNi!ly fiivkPil ntkniEiiLis Krwjul#* tif niilirpmrittitji 

rtUjfiifa—^<opftidc. (jJ|~>|Hn»Ml4,«r.^iEii^i^ KTiUkiik^i! Hud fjfr^ulpil ^rurililt;^ 

k 4 iipAifwr biiii-k HiiA^EUfiiKi. (n-li-—A vcn itniiir of r«JduiiL 

hdtri>pii; 
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tlir .fuigttcaTldl mrriir in i:;»s9, and thereby pvc to tin)*® pirto 

of Uic mck-^nuiss, a Blisimni; blacldsh cwiour fbclned with 

R£go. Ni!>. 47.-'ll! Iiaiid-tjicdtociia. dostily rasemblts a. I%lit 
to daik bJofi'fiity, iparingiy [k«iphyritic dtiJrriic. bui, when <fsamiiwd 

umkr i!K‘ mtertooutw, ttiruv out to he a 

. 5 i 52 ZSS"“o™ 4 SS; •Snb-hdi>a,«ani«, aW Wlnmfc™^ 

1^ copi^ finmopli)™.* TTic olkttion^ofplijc 

Cttrt^ML fsscesFivdy ftni? Tnicrripegmoxite 

wti^Ui^a tlic twilk of tliL- suid cun only bi! ^lisfac tartly r^vi^ 
by jt i incli ati(octi\t ami omplificitian of over 50 diam^ni. Evuiry 
litre aiid l\^sttv, aj^rcgatiafi^ ot aHoUiomorpbic, water^kar qosiru 
witli a litUv dourly grvy form p^ldies oi *1 variety of oimcser 

micnjpei,TnAtil«r; sahik rtt trrcgokf intervals Ununf appes^r don^attid 
porplimtic ocooaiomiUy inCsrisbad cx^ 

linollon^ of i:'jIrjiirj4S& siuiidine. Acmi^oiy mtocnils, yrhich give to tln!- 
cock fts dart colonr consist of ^piradk uysUds of deep green aagite 
amitkil with gmtis oi magnetito; n second goiM^ratian of dongatediL 
mutow loik ol dudLy ^refill nugite Liontajnin^ grnfitiltis of mai^iietitt; 

ami an itbuntianoe of Irreguioj crystal^, skdetim-cry^tiils und minute 
octaltedm of opaf]iu? bkvh rnagiieiitc «£ulicTtd tUmugboot tliv ^"hi o| 
view* 

Tin- siotie Ja e^ccedingiy Imd, but not qtUtc so tmigb as the sUgtitly 
coarser VTuictics olgmiicpInTv. It ta of course vastly strojtgijr und motv 
endurittg than any voiennic rwk, and mmt favomabiy ^tuaietl ffw 
qmirrylng operatiom. bring e^q:)o«d as an atulying mumul. abouL 
mib& N£. of RriiAit'ao irjwn. and agaui outcrofipingin gftater abtindl^c^ 
to form itie lied and ht^Ii bank of a slieatn a little fartlier SE., n^Uitting 
ihv cart itiod from to Hordi, and forming part n( the iKiuttdary 

of the Nali^dhar Slate-jitn^le Re?mT. 


Rbco. Ncj. ta,—l^ivisitwally called a ' Grey-brown Llgbl* 
cotouredf Sdedium-le:£liLn.ri CranopliyTe^ and ntfisi bivnurabiy sttualisd 

itoi«rT.uuta. iwUy 3 milft KE, 

Crmn^rr*, 3 All** «f rif R^nilvi‘tici toWTik tius excredmgly tnngh 
Tawil StfOtlff FtDtW OCCURS m ftWUI Of 3 fBflS 

and Eolanbly !t|Mir from llu.' muuiitdn-massiviii, Inmdiii^ fruni 
NVV. ta to vankh ni ihr suHactf iatm^diatcly N. of the NiillMMr 
Staic-jun|^ Reserve. 

VMim blasted, ttic rock presents a dork grey hae, but js very deeply 
weathered, •'inrl libows numemus superbdal miarolLtic cavities and patcb« 



A 

ni Ec^^soHJC CeoL£h:v Km PoBiwiKOAtt StATt 

ol SftUnwiali'gi^Ji dccompqsitioii pfuduft*. huU iiv spitE ol all iliis 
Ii^niiins exeepiipmlly -iJtTtrtig ^tnd wdl adafrtecl lt>r bri-^ktns Into rcaid- 
metal of the Iiinfbt^l grades. 

Under the microscope il prtMitsi ji tyiKCul kutocn^ialiine toxtoie. 
oaostituted hy tmits ol ^vrU-fonned miaopegmsiiite. id fill 
corresponding to llie description givnn ol the Vijfs™ Jlmr grfmophynf/ 
sjive that it b tkfkieoi in ^lidine ciystMs. Tlie atoiie hsw been nscom- 
mended for dock nnd liarbuur work oiitl rosidHmginming operattonA, 
and m one ot tbe spcdnlly chosen iiwnptei now Ixifig tested for higjiway 
Tfiucadame^ng by Mr. Measham LkA* ihe €bi*il Kogmeer of Karacld 
Mimictpality- 

No. 523-—Fomilng Ihc bulk of the summii Jill I called 
Dhori Uhdr opuD whkli die Khimbala State Bungalow b butll, und 

_ _^ rt-s-embUng ihe ckavtd intnnlom 

utp¥>T« *r Dtwfi n^ftr Mar by wluch it nppeani t<i bo mtefsecttd, this 
waatto ia. jpccimun exhibits a fresh^ pule bltie>^my* 

compact gnjuiid-ma5$j Hbmljy studded with gmnU parphjiTitic cryitais- 
Kq trace of spbimbles nor centtK: syfitemA can be detected ander Uie 
miciTfecope, for the entire grouad-mass ia consiitiited by a variably fine 
fnicropcgmatile of brownisli-grcy orthothese and clear quarta m inter- 
gnwtbs of from to inch mii tio average. The porphyrttk 
crystals^ comprise tabular and dofigatod sections ol green augite with 
indnaons of ntiigncritiv and ^nult Idioifiorplik cry^k of colourjess 
^anidine, somtrtiines t>viricied on thl^ Carlsind law and occodaiuil- 
ty showing i™» of puJyisynthrtic iwimung betwtjcn cros$c<l 
nicob. 

Bitches ol dusky green and incipient spictUar crysfcib ol ougite, 
otravded ivith granules of magnet]te. diwrsafy the field of view* which 
further shows iiregular ureas of allotTiaaioiiihic -water-clear quartz^ 
while mimite octahrdra and granule of opaque^black enagnetite ore 
plentifully dfstrifacitcd tliroughout the ikid of virw* 

From the foregoing dctcrmiii3tii>a\ this rock may now be cormeily 
dcaigoated a * IHndy-teitmed ForphyxitiiC tiramiphyTT/ It isavalhible, 
Fven the surface^ in n pedectly sound and fresh condition^ and admits 
cd bdng blasted to yidd building blocks of brgtr dunrnsionSp wbik the 
wastage could be pfoIttaUy utilised for Itigit-grade road-metaL 
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Plate KLVilL 




Begd. No. 306 . Ftg- 50 . Fissile Amygdaloltlal Basatl. 


Wei^!vtuitl. 1 W. bj WSW. of JWoFwmra, 

Asn Sinks' imk -V*-«rrjrti/ 

AmpiUkd SO DlftvnvEcTftr 

JL-* ut kiuel^ ftlirimi iLHilile-i fnriibtil A k\m'k brnwiiiili cfdtiiUn^ 1ti>rxler 

Wfid istr-ji* to#« of rmlidiTirLf; fibnK A'.— Pn.Ul«rp or 

j^TAttuli!* uf tnrOwnlpTi F» -Smttlll Uth* id ttlcBniL 

USHitJi of wUU'U idw^l* lwimiiD|^, M,— Crj^slklw luid ^hIkl^ 

cd ofHij^!u«4 Idact OLNiciwIdc^ In irttuir |Arl* of lli« M:<Ttfr 

tlim art 0 foiv •ciraf'Wliiii tarifijf MJm of rtlspwr 

lii iuw blKfliJnrilB i mUh ktt nui|ttl4f}rEiHf iHe lubala™ 

of lEtr tlMha ^pEwitfn to arrange l« »Ei<friiarttjf le*s cpraip^j 

Uiy«i!« itfliirtt pr^lmbly accpuut for Ihr fissHdy id tiw? rt'di- 
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Reo» N(e, nj ANi> 79.—AbiiMii ij miles 5 E. by SSE- ol Um 
vinage ot Borill, thcr?^ i* art iiutJyins bill called Dicxclua Dltir. vrJildi 

append to be composed pf a fi;w aepiraie 

rUfv «Mi«nptiT™ at f]yfaEfi gt gniXiOpH VltC 

Ofeiir Mr Wonii Tlie&c dyfas, v^bich mnr ess^BiiaHjr simib r 

tn ijitfinntu Btructui^?. vtiry ffpcnuwh4it in ihjsit mpdu ol ncc4im:iico, 
^il rof!{{a^ikplc n(>ptjaranei-^ So. j(} ia citpcisi:d a spur inm the W. 
nimL Uic MU, Md yield? bltcfe ^ ufiilotin liur|ic dimcnii£jii<i. 

«id )i liwh liglu coliMtr: wliUi^ No. trj, Mimnuit; od. the til 
the NW irpir iit tlw hli!, b librk atd di?sm^ inio fisdanguLu 

b1ir<bi ni tlte dm id pgving-jetti. 

Under lhr No. itjg dhpkys a field cil view <5cirtfitUui«t 

l^V » tolmbly fuii^trartnrM micrcipegmatite at int^rgn^wtli oJ li^lil 
iMrowD onhocla^ f>Qt^pur nrid rkiar quoits; while pwtebo t)( olbtrti^' 
uiurpTiic lujrgtr ctystiils uf occur ti^wy lifMc ^nd there, 

Betwe™ ctfgispd ai^U the mii:ru|:icpiTta.ittc aluiws tutccs of ijifieren- 
tiatimi ijito MJtdrvininfpMc crj'stMs oiler ortiiDdiiae^ aiiiJ tlifse inoy l» 
repifdeil ^ vijliially lumilng % bdovrj^lalUtw texture. SnmU pnrphy- 
ritb rry5^tiil»^«d ictic>iiiorp}iic, coloorlc^^ ^nidUio ^ i^mingly pncMit* 
$orarrtlTnes Girbl^d twin^ snid frequently sbt^ abnwiiig «( 4lhite 
lamtJMlion. Patches ntid gram nf augltr, ertwded with Oittiqiif 

hinck rnngnetite, are fretdy devrferped; irtiiJc ttiinnlr octaltctte niirl 
inc^ufnr crysttib tinrf granules of mAgnfitiie are &o pfctitiitmy prraetit 
Its ro endow the rodc-moss with its Wacfc colfinr. 

TLr Cocaiwhln Dlidr rodk^ may tlitriefan? bo corrcsctly called, ^ Fitiely- 
iextured Suh^porpliyrttic Granophyits^; aiiih being aitcoimbly adnptod 

to the ui hridgi:. dock and nsod 

engitieew. and iwst iaVc^uaWy sitAmusd 
f<actintiiitMHB qtmnying «>{tfnitktt», eitgitt. 
tf iiao^intrMiuced. t» *peRlily And tiigh imiHr in iht? marbetA t»! VSTc&tera 
tmlia Unfcrttomtclj* tbe pitscint carta^ fr£pt;i»te« tr> Pnrldncki 
wituld be pinbibiiuiT fiir rixubmulai { amt It b tbercifite cetce nunc 
■n |T gw irtl tJiat a Etmiuous erton should be mode m cstabUsti a Jiaitway 
^tutliin, cn at the ATty kast alimdin^ ptaifusm near tlie adjacent village 
ti) 8f>r<cU. 

Rgcn. Xb. X2it—A pale blttbl^gity. apptedobly porphytiiic 
aju! very finely textured to tlw nak^ eys t inieniiMdy bard, to- 

nwiy UxtvredB^urtiic atm. Itsabty tuttgli. and mpstbfe of being easily 
^ '*’**"^ festracted by bbisting Iroiu <ibsi aiimimbiy 

adapted lor qiiairying on J latfie «cak, tbb deMrablo rock occura in 
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i)ie font! of a krtiiB mAhcrliill at l«is* ol Uil ovt.tmtimi-iiiflS6ivT.eall- 
edDlionli Dhir, to the wty fwit of which a wide aiwl «v2ll-btairt«n cart- 
ttack leads from ihc viUaec ol Bikh&rla. 4| tniU^ distant, to the WSW. 

tVQenncupieiil exanunatioos of thin slices aitr suKdoni to denmii- 
sttato thill tlie rock sliould he desctibcd a ' Firtely-UiKltiied Por- 
ph^iHk Graiophyitr ‘ coiV£titiit«l by :—[i).—A gTnunxhmasi nl almost 
uttramicroscDpic iracropegmaHle itqulHng a guod | tnch uhjpctivp fot 
its msolutioo. into an iiitimnte intoiBTOwth of light (pry oithodase and 
tmtcT-oIeai qwunz, (I'lj-—^Se:givgiited patches of ioigtr imils of colourless 
slLohdontoniliic qnartis. («i).^PoTpb>'Dtii;. ichomorjihic cry'ir^tolfl ot 
sanidine manily of elongated hnblt. Sonje of tlieso crystals 
nbow. twiiuuflg on Caihibail law. ;ls well a£ traces of tnTilU[de 
lottiellntion in^catiYc ol Intergrowths willi :i tridioic felspar. lu n few 
itettanotf the <^>sU]s ore xooed ; being emnposeti of a core of pLtgmelase 
envdopvd hy sanidinv, and showing numerous intimiediate tudusioiis 
of tlte fiiK niknip^maliic oi the ground-ma^. Nearly all of the 
por^diyritic cryKtab. of sanidine an al6o rimvirkd ntth rndtcihm* of 
miciopcgmatitrwhile occaiuoluUy then may hr dettsciml inJcmUtir 
endomonihs ol cdmtrifea. acitnlar, traiejvpreely-crarked, rods of |Hm1nhIy 
apatite, which extinguish straight wtien TotataJ Ivetvetion cniwsd nicub, 
|iii).—Augite of a giceu colom is Ti?pr««ntcd by siporadic, imstilarfy 
conlouiwl. cotDpHfalivclj' lai^e patches. clowJy crowded with grains 
ol magnetite; and with evidently a second generation of small rod- 
lifae, dusky gireu crystals, oho asscKdatcd with magnetite granules, 
(a) —Oi»qu* lilflcfc uiagiMititc idso occurs dii^tmmafed throughout 
the siilfftajm- of itur stiine In imtunveralde minute octohedra und crystal 
aggregnt** ranging from alKJut pis. to os much as inch in mean 
dimneter. 

Regh. Sn. Incnhewnt Sand, the niode o( occurnmcB el w'hiclJ 
has already l'«n wcorded* has Iret-n chemkaUy analysed^ and found 

to tally diaiidy In cumpixutitiQ wiUi tli# 
a«6'-D»*B«pdwa itKMWtatn massive. 

finuMt^^ orrtMM, ir«m c*t« .It h tlverdme arsiimcd tlml the muttmal 

nothing mnne nor k-si than ft thomughly 
' Dccuitiposed Grtuiaphyre,' physicaily|aj- 
tmd bcycidd recognition, bin amnitiuniitg the intogrTty ol its proxi- 
lUBlc principles. 


i 1.7 §9fim, p, ^4 




Plate XLIX. 



No. 256. — Fig. 5].—Blghly Altered Compact Basalt, 

Tf» I wt bel D1V Sr rtd Efl at Well .abaft. £5 yarrts SW. er Bhavitu rn. 

4« WAT>in» AJdU StW 4 ' i infk «’J4 .Vum 

Amplined £0 Dlametera. 

TW>rwlc runuKhK^a 4 fwrt* Inllamie iff chetnic^ul mi/Ltmuftihiwn, i.in;Wncd hj.- il'w 
pereolttKon of holli nil aridlmU w.ttcr Uinmf^h (ItvArlHl kMl' 

anod \o rentl upon the Iteiti ofl^TO beliMv, C. .'Gr^uod'ntii.n, Mn»iJtuiod 
hr(*i—Kjtec4«iii![j. muTiLtr Salh* of irkliiik fHtjiiir,—bnak'tabr*<lorir«, 
j;/auub!*ur crvyUli (*> titlinirWf uu^tr. fW-Uinuit. 
«}clAliedrfc «nU Irragului- jfrdiiiii of bliwUi mustnrilic. HftiK—i\n 

un]n.'riobl« •iiiuunt of in|«r«lltial, TniduiU, iwln!pM>. oiKnitbin icbi^. 
e.—Gloiifiateif , !rrtirul*rly sjmp*#, fitJud whli afrobty rvfrins«lli 

(.Trtm »li«r«lf<in priNiuet. h k «ux^ol«il lh«r time rrpr^iii mrist. 
r^rmcr plictiocryaU^ 









VjfttJWc Rocks 
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f Dtkr tile microseupe, a, pomr cii at kast jo tUameto*, with gf*(id 
rc^luttuo i» required for tlie egrruct detcmuriation <d tl«r dissociated 

jMirtidfSi wbrrfi vary in ***** <r«MH even 
tiuin xlii It* a UitJc over ittcJi* TJwfie in 
(jrdw elf tlieir ttbimdfma), cott^t i—(i).—01 
priiidpally angokr but riemctiiutff poitially ronaded fragments olcolom- 
itsa qtiam. ai.-Cfaehig abiwt tf ib, indi ockbs. (I'f)targe andsonw- 
*hst TOOJidett yclltnsisli brown to brown seafts of an amoiptious sem- 
tnmspareiil nrnterial, pjisa^ujinj} appr^^sci™^ ^ inclu msti 
less, acroe^- These oji; esidently comparabte to tiic allied v-olcanie 
eluBses called ■ pabgonitc ’ which RuTtEif ntrte^s.' ' result* from the 
actlwr «l h^lnd water Or steam upan flows of bva, which affects the 
decomposititia of many of the constiltifitit uiUicraK ond espodally catisos 
the ptfroKiiktitin of any protcaiiie of iron compounds which the wet 
cinitnins.*' It is jusi possible that tiw nrigiiisil tw.fc consisted hugdy 
of a crypt ocTy^tnlilur of undiffiiTcnUnwd viiTeotis jjrunjitf’mftss, and 
,t t» donirtkss these aal«> wliich glisten in li^-spedmcns and wore 
mistaken for gold hy native prcHpectorSi Smoli ohlong forms 

of greyi^i to ooloorlesK crystals, about inch or » in hmgth and 
showutg Users «f twinnTng. fndjCftft the fontier fu^itjwe of sanl c- 
(ie).—Sjdlntery ftoginrDts of giwn nagiW, toirfy (rtsh, but lew and Ear 
»M?1 W««L measure ..n an art-ciage ^ inch hi kngih and Ifss In hrrodtli. 
(p>.—Spectc* and gianuks oI opoque Mack muffnenfe tliai ha^ sutvlvttl 
eptBiitM; rTOCtinns. No tract id fragments of raicmpeeinatttc, as such 
tan be detected ; which points to tlw? coaclusiod. that any sudi smictuns 
It present, must have been cnmiilctdy dMntt^Etnted nr that ilu* 
fitiginai rock took the fonn ol a splienditii lebiw,* 


PHYLtfU C—VOLCANIC ROCKS. 

iTiiEit cnmi Fnr *** *v valuable oi oi scioutific intcrcstg the rocte 
Jt* of ihi* 5«i» that are worthy ol detcnninatiotia nray be naturally 
^ ctassiftcd in accottbtnce with their oiigiit. 

aamiiin geological age and -modi* «< ocoitP^e. 
m4 BMic ojta-r*dt». w'eU-markj-'d grottpa namdy 

(i).—Tltf Beddcd-Livas ol CrttaMO-Eoccne. (m).—L ight Lavas. Acid 
Votc(mic& «t Bhynlite of probably Early Enccnc* (iiO.—Ltark. Basic 
iJvke-Rocks, ol date vobsequimt to the etuptiott <j 1 the Hliyotites, 

• •tbe Kwiyof Loud™. iSfit (»■ 

t C/. M pp, W-UC r Fljs* B 1 *^ 33-nL 
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Group L—Beddt^ Lavas of Uie Doccan-Tnip Perlod- 

S LtrFJciENT isF 9 iiMAiio?f nlmidy been 3i:^oTdcd c<Jncemjii^ 
Lbc [frjicml mtidij of potogkait straciure. and k^calhic^ 

rp Poibsndor wboica supplies 

Btt4dcd-liii«u *i ibi f^rtTfiiitnir lijcaiupJtss or notewottliy ipod- 

ijiccti. bekinginy to Uxis ^roup of 

can olitainbiL both lii tte pn^K:* nf tliu r^nntn^y and lh<^ ol die 
preceding namiive H tiii?Hjfon? be <iuite mprafluwm 

to nrodef nn ah^riiet <d in tbe fielil, btit diidiurily 

clfsimble, w thi^ other that a n^orrl of bl>oratnry rklmnituliow 

sboiUdi be giwfi fcnhwitbr as loUows:— 

Regu. Na aa^.-—Orawrine oKposed ais a hilly-mmjiid, aj 
NJi. ol (Jill town oJ Jtorwim, tit a practicaJly Iredi eondluon. itiU 

lypacaf sampk! of a * Hypwrj'ivtallLtle 
HrmniiUUitiH oii<air-*i«iL oGvine- \ nmnliestLy ir|ifesnots thfi 

«a»p»iiiZ4w«^ ShIM iirt tjiinuiiLHl midillu or compqicl xat3e ol a 

the nppor t'csjeiilar or aaiyj^ilftioidaJ portion o( lA'lUdl ha4 
cfitlrrly vanialiMl. Ttiuvrnck b e^oeedlngty lu^agli ami samtgi, ami only 
diiruble than ^ranDphyitr for fti^-m«tTiUin(« ami the nmlang nl 
poving-^tts, mrba nod enping^ (or wliidi il is oilminiUy loiiiipteiL 

liand'^pecirnens shoi? a hbek clean-lntctmed surface Ubcmlly 
btuddcit with, minute i^Ustiinjng ruby-nxj crystals aiwl q glnssy 

pqrpiiyntk (utches^ whidi. upon e-jcatni- 
n»c s#KiBt Kin at teuti*. natidii wkJi aiKKket magitifkr or eodiEng^ 

ton lens, ttnn out to Ik* Ioj^t cryitniH 
Kii olivine and aggregates nf cidmirle^ leispar AlthougU ruuclt itsed 
0 ^ bitibling-bhHTksr (or dwelling-biwises and the piers ol bridges, tlw 
fttspits as a rtik titr not to Iw pteJerroi lot suck piirpuses, where the 
mntit attonger anti hi wwrre duralde (pianopliyTO are avaUaliU', on 
aciMitit nt ilw: cuaiparative ratdditjr with wlacU ihey vucenmb to- 
titmcriphcfk lnd«il, nrchitacttmd eie^Titions ol SLuy kiiwJ 

they are of value thEin good Uira^tniic sudi jrt tJu^ mUiolbe^^ but 
for Wmoembmi^ng at rtsuclwayv, they arc voAtly ^pnior td any kind 
ol calcareous recL and ¥4:!CODd <Hiiy to imcm^niies oiwl granophyres 
DetermhutlatiN imwk willi tile micrfficnpe sliow' the roclc in be <il 
* hypocrystalline' tesrttire. inasmiidi oA ii dbpbvs 4 «nall amount 
imd of^wtwat unindividmdised glass, wliudi 
MorMreii * is sonjertimes * intetscital' m ^itnation 

»nii either colouricsi or of a frihis htuwaiah hni!. Vig. 4fii Mate 

* Ckmitl ^llibkr 4t Onfilmti ' and ladtix * tlih TviaiutK 


i 




Plate L 



Regd. No. t 90 .—Fig. 52 .~Black ObsldlBn. 

AppplifslA of Djke. 350 jrarda WNW. ol Nngka. 

Am ScI^n' I 4 »tk ik‘^t 

Atttp[irM 30 AiAftieienk 

I'lie fiRkl^i^f-riow « co1curki<h mulrix, ckVMilr criiihv^tHl with 

vpiLiLlevaf ^nautrjit rifiT, Appxtwmly 4^i^r|nj; fnm 4 c|]«fa{Q reiitr«!«, 
|tf«]fliiiitiihljr (liilL'lKAIi^f. HThc dCiffkAikrtntS hliii^t 'fipi^i.'liii riipr-cjHn) «fnntl 
of iiLa^ttfitiii!. UtMier puwrr^,—rffini 50 IP iPO tiinttnilirr* 

i]w ipkiik'i tiw*^ h* *™h td frirquiMit|^ hc^^mdmry btnfiirhM mi fwa^Ey 

r4>rf<^ AT^ nwiijy cf IIhi hrif tr pnei flpjwsfcr ip bp hi^w, hnit ctf Uir 

upture id' 4'py%tHlUl4r«| h% iHmy cltirntyUh hi mii p^Ailioti* betwp^n 

crotA^ nicoIpL fraiu mlv^ricnJ |ihue* pi dcvtik^pswiii ibc 

iMSsbsiMy incjpwni fpiinv pf pyroicpiir. 

























GU>U£&D-rOKt*l{VItTU; STRUCTUin: 
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Xl.IV^ ccnvcys u correct impression of ihe intimaie strocftin- oj the 
Muric. n/ltidi if tlicn* stKi to he cftnjfwotl maliiltf of a gnjund-mass 
«tudded wHh Uisie pwrplitTilic "^yitoli »)f pbujiocliLSS felspar and 
ofivTtit, tmt tlieie arr no phtni'^Tyist* ol augjtc. 

When urtatoJ hetwwn crastil nkolf, tin- coloudica pbcnocijsts 
of ktspar, esjntnt atbtto lamrUatiun ami catinetjon angla imlicating 

that t!i«y belong: (n iht.^ variety calkd 
uirdiiim latjtadnrilr. Tlwy ato ihow a 
tendfmey to aggre^tv mh> groti^. (F. 
Rg. 4ti. r!a1i> XUIIJ. ttyled ihtf ' iJuini.TX>^»f|ibytitic * stroctittr by 
Pdorssaoa j, \V. Jitun.* Tlitistf phemictysts vahibit an etmigated 
habit, ant) iniUvltltmlly ntea&ur^* ivi mmdi- as iV inclt. in thin 

rjiher pbenoctysfs, t nm v piimtifiiTly ilistributctl thiin llstK* o) (tbpor 
axe rtrpreaeiiiLtl by Idiotuwpbie. osuiUly setUons til oUvinc, 

( 0 , Fig. 4 U. Pialv XUIE), sorichin Ihm, that ttidi umrebis ona ckavngB 
and other tauefcs fttr thjtply t^tained to a liright hm'ieiusb-tv'd enhatr, 
ojuxtircui as (distcninfi ful^’*rcii erystab when viewed by the nalw) eye 
in freshly tractuied hantbspotMintiJS. Thr kemob of ihe olivitie plieiio* 
crysts urn colouclcss w*d preseni shoKrevned sfnrfoceJ by reofcn of th«r 
114 ; ^ reixacti VO mdex They gemiraUy contain inclosmes of rainat* 

octabednv and grains of manneiitcv and sonjetimra show bght*bn»wn 
intnrmi potclits with delioate closely paralld clcav^es like thoso of 
mica ", hut, Iwing non-pleodm^c, do not correspond with the CuiiToniUii 
mineraJ discribtid by LstvsoK tmdftr tlic mune of ’ iddingsltc.'* In 
siEt', large pbotiocrytls attam to the dtniciBinxts of K x inch in 
sections. 

Tlte gTvmuI-masA cootEuns. in order of abandance^ the foliowtng 
coastituentsCulourle® laths of medinm to aiad labradurite, the 
majority of which sfinw mitltipJe iwimilnp and tsiiipc m length hrom 

(o nr inch or even J«e, Thp>' IreqUHitly exhibit a timikncy 
to fiuxjoiwd aimnitcnieiit artnmd tho phcnoi^ysts. fn).—Wiante gmina 
mainly ot inegukr shapes, bttt sootictiines assaming tabular IdKimorphic 
{onus oI 1 pal< greentsh-hrown augite, vaiying fnjni x^ to;^tnch. 
(i(i]l.—Small aystafe and itncguki gxxuns ota aecond generation of oKvino, 
deeply matginedt B"«l ^oiiK’tnnes entirely obscitnol by red imts-oxule: 

djayiKions. fio}.—Opaque black odigTcgated 

* Q / a. fi„ tB*#- dll, p, Tl 1 [4, Vll. Sb. 3. 

1 IXMfl (ftaif. iXj*. l^nitDBrtiy. C5*tl(t)TOli. 1803^ k ft' StMO: fJ. IV. 





ri> C&jttKiV aF I’aitflAMJAH Statt 

crystals «f ^ t<? jfr, indJ acfa»; atidndimte <i«a]MsJ« 

and spociis tmsasonng Ti:= m Inch. Somcthoes the aggriegoied 
xrystiils (d (niignetite show tracs erf Jicxnj’utial wtlipes, and n sujierfidai 
greyish-hlact ctrfoor wlwn exatnuieiil imdcr reflected light. kIucIi leaib 
to the bclicl that tltcy rcpirc^t ititergron'ltis of magnL-tic and titaiii* 
lifious iroii-oies, m titannmagiFetite. tvl-^Tntcrstltiii], sonurtiuifs tQ> 
IcTM'rtol patdui ol cnluiirlesa to faint hmWu i«aldual botnipic glaSF. 
ate ijunugly pre^nt; but though n(4 tkvitiilkd, sliow tiwilusiouji gj 
excaa^ivdy ntinute nsfiiiigrTit micratites b«tvR<en tTfo^itid iiicuU. 

Recd. So; 233.—Fontung an trr^gaJuHy-shaped cmitinnce, j 
raik’ la dtatneter. Locuteel bytiic roadside i|tnIlenWSW. irfMonvim, 

dctcTiDiciatiiifis siuiw Uib roeh: to bn, the 
«jMre<UMUBi “■ ifenutled tuitialm of the upn’r «!iw of 

n mnd inay l» iwecily <iilkcl 

sui * Aiti3f^dttJui4liiJ Eit&uiJt ’ Thv rtefc lint |fiwrr pcfttion of 

the m wiciibr *tl tlii; binl u( lavm. ai 

amy^doks Uqg^ f^phencal ainJ ttiiiilkr tmguhir c^itditr^, ctmsti- 

tutcfd hy £orc£ oi hlutais ^nUi!@, iWrh ficcR^Janal of dmjeo- 

donk silica. Many of thr gmallcr amygdol©,^^ Ine!?^ m kiszf,—ane 
envdopTHt in DMTQ^ of grctrnidL fiilld,<]o ol iron ; hut the laf)$er 

oaci.^ inch or in diameter, dhow rmmiw. crenuliitfiit txms 01 
ebudy sdlcti- 

*\ pectiljAmy iiliout thi^ rtick ih^t white portitiinii ijif iiu- lu^ 
sliow ordhumy ccitmumr JcitrLllng, eertato de velop a cb$dy rcticiikr 

stmetme, dividing it into «mmlJ polytus^lra, whkh, hy^ub^uenT 
slituikogi', glvD rise to diimmitm ^fpheimds, wtUch wcailiet out 
at the sturiftcc into holb; «ich nboot the sise cH a «choo]^boy'^ 
marble. 

Tfiere do&^ not njTpear to be any dctTbpnient, as osuol, of pheno- 
crystsin t hfe qiediiieti, which is finely Atid tuufomUy tmetured and 
consist? essrntialiy oJ (iJni^Sra^ tDJoorkiss klbs, simpiy twiruncd, 
of arid labradoritir or andesme. to inch m lengili. (ii). 

fitaims uf palo-brnwn 4s ^ acroes. (rii}.-—a^paquu- 

hliclc crystals and grains of nuifinctite rmeasiirfng from 4^ io 
tadi. (in).—A Irilic of dcat, bqt somfiftmts detHtrifled, brawtibh inter¬ 
stitial isotropic glass^ {pJ,—TJ ie already noted, whldi are 

□lainly compact'd td fibrous radiating aggregates of hydrous silica 
of aliunirta.—probabty of natfoUto or mesolile. 


Plate LJ 



fiegd. No. 190. FIgr S3.-Black Obsidian. 

Apophf^tb of Dyke. UO yiird^ IVN^r. ot 

WA'rEi>?* 4SD S^kb' I iJifA o’j4 A'Wttwrwflf 

Anpur^ 50 Dlnmelen. 

fitmt fiifciKiw isi fbo Htb hb firafcn wisirli ^ S? «a»i tiiJusij 

•hutriiilf, towMTfla Uie ccdUY O# iJlP fifId ol tirW# li»n fofmalion of ludi- 

liicni fljihimitltv, TIib wlalcli ■« miiafndstilly diiiHitjiitftli 

nanTCLimt^ ^iliiJTif ir^rai of rryumllin* ilTwctun: Mt itpcuircpf** i 
(rf |iplr jKllAtW cpUJoifl. Ln |H* SmImtn'P llw Ib i^oiUiuf lo*-* iHir 
||||r ab uiiidrpbuiiAL iiiirk^t>f<3wti whldh In Us lurb la enii'Hppird 
by rt kToMurki^ *ctmn i>f "tTiC aptculon of 

are sf*d •urrcundeiJ hy ji MmlK pppportion df rpJowAtfw, 


















AtT£AtP Alitt;HAlJUt»AI, Bmalt 


lii 

Recj>. No, 34'J —IlluitrAtwi by Fig. 47. FlutJ? Xt,V and Fig, 
4 S Flaw XLVl.—TTiiswmaibiWf ipescicwii maiy br accurately described 

a$ ai) ‘Allewd AiqygjdaNiliii Basalt,' tUft 

wkrptiiH^ mdiiiraorphl^m' Tlie poclt win- talom Itoiu 

a rrvv wellTsluilt, wlii'ie it ocems at a tfeptb of lO IwJt ffwm tlv suriaoS, 
aiul Js yifcilaiil by u deposit of tnficiifcnt beds ol inilitibtt^inift^totu:, i-l 
milfs. K£, by NNIi. ol Uic plcturcsqiie ullage oj Aatdpilt m the Baol* 
Group of )iUK 

AJthoagh at a oons.lderalile diatance ftwa the base uf the biUf^. and 
thewtow not tn I"; cited as an ejcamide oi contact tnstanjorplihtn, tba 
rode, winch bcluofe-s t« tli« sctics of prevfoiBiy furtunl hedtled-iayai 
lo this loodity. itnei Itavy bwn iTrrfoinMfiy aflfictwi by the iajectwn 
«1 the ifas* bypabyssat dykC'Wcl^^ uow dcnniled to fiMm the nunmiaitk' 
niassive ; (or it matiy pnminineod iiidicatiODS of oHcratloni when 
ricamincd under the Aicmscopc. 

Tile twii la very BncJy teitliitvid; atid, at first ^i(gbt> floe* f“t show 
anv diftcxeniiaiHJia into jibraiucrysts anil n gniund'tnuss; but. by oreful 
^hiiTurn ation utulcT tnw nugnifyiruj p-uvras. (aint tman. of pUTjihytjtic 
crystal in aggregates, may be just Ijan-Jy discejnnri, cspccinlly Hetwwa 
irrci^d oicuK Thi^ nMiminder of tbr Jiold oi view, with the trwrrption 
ill the spoeo oecoykti by the coniparativdy large nmygdalfts, U oon* 
stHulnl by A gitittinl-tmss essentiiiDy simibr in details 10 that cl Kesis* 
lured No. j+j, presently to be described, 

tteaitng in mind die vtc^tndcs to which the inatctml has bran sub’ 
jetted, nnracly. to tbiTinat metnmorpliism. telling by sevure rlKnuda- 
tt«i and subsequisflt infiltrations of carbnaated waien licavily cliar^ 
with lime from the latef fte])osjts ol milidite. It is nol siirpnsLrtg to 
find that the original amygehUrs, presainably jcolitilurousv, should exbibil 
complicated changci. Soittc nl tlu: smaller onryBdalas develop shalis 
ol dctiMly emwded ultrnniicinscoptc paitidas nnd arc fUl^ with a pate 
s@,grran substance wsembling chlorite, but nim*plraclrnjic, and irxhibl* 
ting Icebly illiimioatod radiating group* of ftbiea between ntctds, 

suf^f^ve o( setpeDfign, Others are fiUod with cotnurlc» plates of 
cnklte, slwttine rtwntbohcdral deavagc-tmass, and iridescent greens 
and isiilw nl a high onkr; and thrae are sometimes crowded with pnte* 
yellow, non-pkochinic, manucUnh: laths and irreguhit grams oi what 
corresponds optleally with epidiHi!. 
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Ecoxomc <iKCKXiV OT I’lpSPAitriA StAfl 


La^lv, tJi^r# sw >tift irwo* caritfos cOTUplicatiftts in tliif aliRisd 
KtnicruM of these ajitysclales. which are 5Hr>WB by the COitfliJ 

of l-ig.47. ITaicXLV.and in dctnil 

byV]R, 4^,i>iAic\LVl. This large amy 
'frluch Ife Tfiamf t^ily iha irsuli 

tbt? <i( ivnr^ fimncr veskli-s rtii^irrs olM^ut i Inc^i m length, 

by Jrrmi Ifi - iiuh in v*iryiB« It b cisjtatit iiictJ by an 

outer txhttsjw light nud! j wid^i dark lv>nl(r of lUtfJimiEtTiscfipiv j^ncy 
mutter, inclosing II aoit^ nl aggn^ted'irUcrntitk gratnfr nl apEi?iwe hlaiik 
nugnciiie^ dcfincjii toiyanb the fiitflJkt md of llic amygvtabH Within 
this than? cotufe^i an jncoinplete 1>;uiil of a fight grey nppan^oily araor- 
phouj nuittcr which teems, however^ to be in direct ^untiiiuit) with J 
«oinewhJii siinil.ir fiUhHXfjitral patch t but tins patch- bfttweai 
rdcoU, di$playi> a iDwioii into miT^es giving; the uptiCaJ cif 

diakcdnulc Aifioi; wtillf* iruheddL^i thcreiiu theft Appear mflny niniUKiIiiiic 
pale^jrtillnw btli* <il evidently eplOnle An itrtermcdmbi atea Is 
with A pttJe sKi^gnsm* nuH'plctJcJittdt: subatauce, which edgiiig^ 

nl ratEotjng fibrils, of poesil Jy ?^'TpmlifUt* bttwtasii crtut^d nlcxijs- 

REiib, No. S4J,—Fig- 'FJ* Plate XLVll, is a phutmnitTvsmph 
lakffi from u thin wHtm uf the same lura-flnw a& Ko. hut iroiu 

beli^w the depth u! lO where tlie 

«:^«:sr!J?3i£.si: '■«'»• «mn™o ... 

MbiMte, lA tiami wuMUH^ |as 6 gradtioJly into the mliMIt* nr ctirR{)»(.i 

layrt (il tlif Inr-t^be^l. It will be itoliced 
in the ccotre (if the ftBwre that an oniypbli? stai ptinists; but a little 
lower tlowi>ii, the coflipstct tone groi« i|qite tret tnan vesicles of any 
kiuiL and (imKDis thmughoui. ^ Structure precisely Hke tlwt ^bown 
surroundiut; the niuyicdalt: in Ffg- 4^. 

m 

To realise the (general ^Inictuir of tlw stone, ctnlv a low m.igJufymK 
power, will be ftaitwl auflidvni .—ns shown by Kg. wficre IJw fW'ld 

«««iEiwa»w *t I4w‘ate-.wi- B»Wt clreiniis» tile 

porpioTflit • sreMiim <M »»««*•' martnd iUstinctitm bctweiin (i^tenociyaU 
•*'J***^ and gnauid-tuaso. It irill bt notkod. ia 

the piciun; tliat the pbeaocrysts, whicJi in tbi^ instance consist entirely 
of laise colotirl«S5 crystals uf dongfltcd habit, have a Tendency to collect 
Into ertaips ;—the filmta/^porphyrMc structure of Professor Junn. 
Between crosBetl nicob the titdinic crysbUs of Idspar give;, whitn rotated, 
extmetiun anjjles atieraetD|i 32** luul are thelefore ol the variety called 
medium Inbndoritt- 


Plate LI I 



RegtL No. 186.—Fig. 54.—Hypocr>'Stallliie Bhyollte. 

Ceiitr« of 30 fL*liL^h Dykt. ml If 3 W. of ^agUM. 

W'ATSOil ASP i A’jffWTrfj^/ 

AlDptlflfil SO DIunFtcn. 

S^^liidpienl ^lur^n^ -c^f fad 4 »llflif fibwJi ki*- ^ mp,— 

Cryj^rwh tM iiilFffrowi^i wUli 4|uvt£ bi forni of ifritMaivflly fine 

niicfo|9e>{mAtiLr. w}|.kh cso JllM ImwI>' tllftA^rrie^ with th+fc 
Q»— Suliorilinai<f of ^lewr intfraiiiiiil <|unrlE. A« —«liifi|f- 

Atfd rodii^ of pyfPJtetNf- TTw ahiI of ajj^quis filni'-h 

obsuned oxidi^fid Into rml ocrlDurird 

HImIcs Alkil lanU-lm, 










JILT1EB3^ POfiFlIVEJTlC Bil^ALT 
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Tlwr gromid-^mBa allows a plmtitul ctop <yt A scc™d |T-mTOtj<3i» nt 
tmaqtitir wlucli gi*'« a« nvi^rajuo cjrtiiMitlon apule of 33% wd 
are thi-refoii! id til* tuiure of add liUJrucIflniJf ''•rRinj? upon autlcsiie. 
The ititiiRpares Ufl by fhfa fme mfistuvorl? >j1 fdsjai Liths arc crnwAid 
with dimiiniti^T jpaniif^ of ctdijuihaa augit^ as^odutod 

wth a fairly equal proportiim of itiuiulr ^sraifl* attd afgpt^atvd joaidf 
(it opnqite hlacic magnetite J ‘wWlt! ilieje- ah*"* otsiuw a litnall reaiduttnt 
of qrcyiah i$«Etiqnc gtoss. 

PccoltnTittn!* otniin in the iriKiradii; ixcunenee of inidll. tmperfectty 
devidoped mdoniorpb^ ot (Ihipstde in wtne of thif felfipnf phuntaiiymlSj 
m the presence of a few gnb'fphcncal amyg'^^*^ in the toniwiion 
of a kiud ot doildy grej’ Tcttculinn, fdiich pcTBudo the ETOimtl’Hist^ 
Inegutaffy, ami tm -<3 its finjiubt appearance to cli^ly padoed prannlfis 
of Atigile, tntitiCcatapitiHid particliti ol nta^etite. This scgrcsaticin 
of aiqptr gnuude tun jiKt barely be rtsoTvttt by the iisc of a oao inch 
objtrcUve with an ampUikaXirtn of at least 50 dimncteis- 

Tlw cenfraf amj'gdaic depicted in Fu;.^tK Plate XI.VI^ points 10 the 
dn umsianee tliai the spwiitiiai was tnloiu fnau the uffpfr pari of ibr 
central JMtie «l th* tavu-hcd: by msaa of die fact dmt (‘eides or airaim 
tnrrs ore cnnhiKd 10 the superficial podlrmt of itidi lava-Uow. and 
gmclually decrease towards thi'- raidtile of the maa. Thi; 5 ub-ip 1 iinical 
amygdalo in Fig> 49, diows a gre^^dt granutiu bonier ul utmiist iitnuni- 
creaccqi^c poTtldcs of augiu! tdltTpeickK pasahtg hiwatdiy into a aone td 
pale ycliuw' gmnuJi^s of, pcotnbty, epidotci Next' ernruA a Jjghl'‘gre:y 
creiiulated aona nj minute gronulos nf, pnsuniubly, mon; angjtci wluliit 
Uic core of tiie structure Is octnpied by dosdy crowthd ctintnn patiidea 
of opaque hfaefc magnehte. Tlai rode tmiy thureforo be styliid an 
‘Altered Porpliyritie Basalt,' and dates back to the cadicr dap of 
Bsaure eruptions nl the Dcccan-Ttap feriod. 

Kzr.T), No, 306,— Fig, 50, Hate JCLVni, by reason cd te pi¬ 
llar mode ol occurrence.* may be described as a * Anij’gdakiidal 

Basalt.' How the bssility.'which lies poral- 
riisO* Aiiir*WaUi*i KsmU Id to the bedding, onginated. mtuit;, for 

tlir present remain on enigma i bid.. wIko 
eaanitocd with a low magnifying power, thin sectkns diow on alter' 
natdy coanMi and fine atnnigetncnt of^ mineral nwta. 

> Fife plisTM. ‘ Nsmtire KnyKit/p cli. 
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JEirOKOHiu Gcouxiv ‘Of fVtesANDAii Stati; 


Xrt (DArk^ djutiiwtlott betww« phe&otty^ aud graimtiHiktsi J» 
olisen'nli]ij in tbr* pliotomimitftnpli. Fig 50, in <JttwT fiskrte i>t thn 

** bigw wl«Uftefr 

liM^rk' anti PoHiMla ]iLt]ll- M iHclltljr febpar,—DlUKlillDi ISilltB* 

nr toBtniioftunL doniCj—may and yirih^* 

dignifiiNi by ilie namr: oi plpinix:ry£ts.cil coiiSfiliclaiiim. 

Thi’be bxT^T Jaih5> which arc few and ^ar bctwran, mwisiirt! (lom 
to *, Inch in hn^b : ^rfuOTaSi thi; inLcmlittc latlis. ai^> <ri i^nlonrfcs^ 
taboradniilG^ as&uliH- fooii-^ wluch mrdy ci^cCdcdl Indi xn 

11:114511^ \mt arc m 3 }€h otlcatr only indl aJfid doulitle^ n^pfesrtnl 
J*^at>FKSfiOit l^#iSESeBUsen's effusive pmixl qI ciMwhdaliniL 

Wcdgwl in between the mesiiies o| the tebt)ar Jaihs. an* irrvgiilaf 
patches of ;dnii>^ ulttinnicrix^fcuptc gmiiule^ oJ anmte. Tlit'se 

miro^urc tnudi itk iticL Licni 3 il i whhlT> 

the imijviiliial gniFni(i?& awrai^ nhoul tuck m UiaJtwdier. Opaqun 
blmk nntgnttiic hi minute octal irtJm anij iargef cumpouad oryllaK — 
ftnm eiz tti iiicJi pernor ccunpajniiviily wnspkujms in tlm htii^ 
trxtTiri\ and an: imely dk^minated ilimtigh’pul ilie iMti nf view. 

Amy^jdtilcs occur only occasnmaliy. and arc n&nally dlsi:twA and 
occupy posiiioQs iuj;>rc ur It^ jparalM with flic plitnes nf i^llity. t)iitr 
ol ihf&e b slun^ii in verticgl Bcction nt A, Fiff. 50. nbu.* XLVII !; and 
exhiNi^a vefy hncly filimui^ ^tructurc, with a dork brownish crcnnlaled 
border ol mwanhy mdiatlnfii. and a Ji|»htcrctire oi gtr^ajih fibrite, Icoidy 
rcfrinjgent anduthtrwiys indkatitit of its ecolitir cliaracur. 

ItEOD. No. 350.—Fig. 511 Plate XLIX.—VVithrmt ub^rvations 
in ihc field il would difFiColt il not impossible, irvtm Iwnd spccumfiB 

aiKM7AitM«ic.ii.pM(ii»imth^ '‘f sections to indicalff 

n»Batriii Of Cfenim Sfniioiflr. thjd alilnitits and tma niiLtiirc of thb 

sdngulir tock, the mode ol occurronev 
and lucallty oi whtcli liave already been leenitled,* It iesfrm^ an exceed* 
In^dy thick Mtatam of stmng^^ty qltered ixnidfd-tai'a, umkrlymg dcpcisiis 
c}( i:nttM>lUhaedshidJ'S^Tid.—raised beach,—cif thr Dwiirka Giroupp by the 
side ol tlw! scit^hiite otj Iht SW- side of 6hiiiv|?am. and may be cotmekred 
to itmibih an example of chemical metamorplmm^ dne to thi-^ jwco- 
btinnof btitli salt and frcsh vmtrr thrimgli the owrlying calcarco-sibeeotis 
beds. 10 react upon ihe ias^ below. 

£xpo^ Bt a ikpth ol about 5 feet Iram the surface, by » rccyntly 
i^uuL well-slinii^ ihr stone exhibits all ilie characteristics of the oompact 


I'i^ irf tmpfa. ' Namtivp Et\i|PDrt/ pp. 
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Regd. Ho. 180.-Fig. 55.—Mlcrop«giii&tftic Rhyolite. 


Centre d 1 Dyke. Paris Dbar, ) nitte E. ot Bawswiio. 
^rnihW Ar tVAT»o?( ,i!fn Stw*' f imfA Oij^ivf. it'M 
AmpLIllfil SO UinttirtcniK 


Pt^tlcally cif j^inpi^iifk-r-^'pe^* 

miixik cry^tAib pf r«hp^ir Wuly ji^ wK'h uiiil^ ihh powtK 

(J.— A wry fiPhuriiirtAl^ (kri'it^k^rlmc^ C^f lliinH^h ufclt^al- KniuntilSiij ^iinrlv. 
^ “Infiliien! li(ilieniSit<s« a^hibiling j^broitif tim^'lure. 

i# Jri^ky hTL^WtilMh^^tTrn A,— DtlfcJny hrftiniWi Rwrf} 

ef fijr\)Ktfiiv c^f liRbii. Tlu* b\wk rfr^tn^" miil 

mf;k^lik<i 4 tR>ioffirliaTr^ ihv ^vl 0 .m mtllUIO 

I a b4t hy lelli^rfii|Ca 
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HICHLY ALTE«ei» CtiMl*Aj(.-t BASALt 


IXJ 

rw Tnhklli^ Ecmc ol n very tliidc |jttl uf tlM‘ upptar w iimyi;(bloitb1 
porttim ol whicli appem tft Juvp Mtifdyniccuitilatid bv >laiiidliti; a^ciits- 
nn: fijl?sopKTit rte^ition <il Dtvdrka iJiKtf-iiuuSs. nr atWLVcou* liisw- 
5 ton<; upon thB sobsttatum. inHitfatiuii of toftKimtiid ult aiut 

Irosh waicra thTT*iigli tl«fD tnto tJw undiTrlyinp )M(bl«d'Ut^, huir Iwin 
ofTcjrti^J in oottverttnp iho Jaiwr into w soft hmwn to |ilui5h*gtwii and 
jtsh colnnrfiddavtwillitlicexception of roitvs representing tk- nuclei of 
f^HtncT splmrcdds. rii(3<£ nuclei jire also cbati^id to an asliy nr bluish- 
gresn OfiUiur, Utit |]resi!i*ve tlmlr lititdiu±^ Atifni:MaLly to eiiubla ihm 
»«!tii 4 tw to !ic readily' prepanstl. Hu; lodi. way Uwiffort: k- eonuetly 
ddlnl B ' Higlily Altered Compact Basilt.' 

Excess!vttly fltw! in texture, a magnifyitug powtsr nf itt least 50 (Uan^u^< 
ter-, iviU bu kuiitlneies^ary toTCKilve Die mmerel uoita ol Uiu cock, 
llteirureiiiiuiy spamdjicitTefiularly shaped ekiig-iUHl siKua« frtim j^to 
^ Inrh ibtiij, fllkid witk * ItelUy tefrUt^t, granubr, gwim altcratlMti 
pttHhict. studding the Birltl of virMs-. ntese arc iHniided Uy a btigbtw 
green, olmist tstrtrofui: qreiiQlai*:H kifdinu; and the ufliolc struciure 
is surrotjndod by tnoreorlisiscnloiirfeBs luundividmkscil glass, lesenibliBg 
' courts nl m'$itaUisiii}uii.'' In ctmsidLTatjon uC the fact, that tkr oltereiJ 
itucM of spliicr(]id&. fttmt u ample of whldi Mo. 256 u^ts sliced, iinnues' 
tionahty lidntig to the compact tone ol tlir iava-l>«l. tiinse gram hodics, 
on scarcely be reganlud jss allcral amtutluii!!^ but nw more likely lo lx? 
tlir rJietnkslly metamiuphuserl reprehcntaiivce nr pseudomorplu ol 
former fubirat idiL-nucryats. U to, ilie bdlknl ik rock c(KisiJtl.-i ol a deli¬ 
cate andisdtciifj ground-nu^, uhlcb, from tin exsuninuhnn of iiumy 
tbin sectjnas, docs not appor to show signs nt dmng<e, and k emutitmed 
by (i),—Cblmirless. micrelttk latbs of tncHnif lelspu',—hojk labo- 

donle,—mCiUiDriiig Itum to ^ inch in length, (wl,—Imf^lur 
aggrt^tes nf greykti to colourless granules ol augitc. tlie itidividuul 
gnunUes of whidi atamigu less than ™ bwJt acicsi InO-—Dimini}-' 
uw octoJiddni and gtanuhv of ttpaquu black moenatite, about 
inch in diameter (if).— A small preportiim of coEourlms, i^dimlr 
kotnipic gloss. ftUJng up interspttce. 

Keod. Nca 335.—Apprnaching W'adJla, abmjl n« yutds w so 
on tliu £> side of tin? town, there is an eminence of large blocks 

of a rlutk’bbek storu-, which exhibits tlu- 
F***tl» AwfdsiokUl Oiietnr miuaxial ijccniiaiitv of Bow-structure by 

UMll, wnhDt««MatA»llia«l» • , _ft /* 

the presence, at im-guliir intcryats, ot 
diiktiidal xcoittilcrous amygdaks, mi-asurtng troxn the fraction of an 
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ludi 10 Qvvr sui mch ni dimmeficf, htit Mldcarn jni niiif^ u quuncr ol an 
iBch: tn thjckne-is, Ttit siojir ts longh and coinfMCilj 

ttJttiir^l. but aa td bt <rf tltik'Vultif. save ftw r^iad-nietpJ* 

It Jictp sfiedally nfitk^on ticcoitnl ij( its iinr^jininciii Gsiyility, whtdi 
ttj tbfi ciOfnidlldntjtn^ at tiu: carib V •jtirfapt ol a |Xirtlcidatly iitubtk^ • 
and ihi^rElurf dtcjiirdly bsAir 

Opticuny rBtflTTuncd, thin alum* a lew dniigatrd lutlts of 

cijoiirie^ mclimt Idspar, ^Idum indi in dimmi- 

mn% and giving tlit v^ttinriion ijf kmk bteadririt^r and by- 

tnwriit: Nnmi±ri^J$ nucivUlie hih^ cf a k-^ bade Ubr«jtodt«!| finm 
ifc tn ySc iri fengtii, iiiwl Itrndliti^ mort nr hss in nor rtiretrilmip 
ton^itnre chit dmutrtanr tlic gmuncl^rna^, the intcj^pauoe^ 

ol ^hich %TK filled siggnrgatod gjiantilG^ of grcyiftli ^ngitcr, ikh It about 
Murli s^Kipss, Atui TTtiiiiilo oci^tlKtlrii md ccmtjjonnd cryaials ot 

Oliaqiif blHck msqfnfitjtB, to il; inch »a in olniuit ttiitoJ 
abandanve. A very smalJ proptortion of n^idtiiiJ: glass tan barciy Tje 
iiltfitilfitkl witli high miigaiiyinfi powor» brougltt tn Ikai itpoo «xia 
thin parts of tltii pn^pdratimi; whlLi! thnv also ocettr a {jouj many lU’ 
duaky-grecnMi crystals, dboiit by jn >Uo. 

of iilfvjnr. Thr rock may tlier^wrc now be cornfrtly ttfisti-Kd a* 4 
* Ftssile Amygdnlujdal Olfvine-Ikwnlt.' 


tlEUii- No. —^Tliis speatoon is of comfieinitivdy nini ocenr- 

nmcid in Pofbnndar State, altbouRTi pfiBUftilty in evidenct! clse- 

whcn-iu tile Previnco rti KiihidwAi. It 


AntcsahitdBi oitus*- tpjjresenti the tinvcininKt or contiurt-wiTH' 

m”«cu-!^ ^ * lava-fk»w, whtcli ungitblly biippenwJ 

to pus over the cold turjacc of n pmvinTEsIy 
comolEdatMl bed, m the prewmre, in ihi* partienkr instance, ot a super- 
(ibcDdnnce of moisture, The primary effect of ttds pa.'supt of ittoftc-n 
matenol over a moist cfdtfed sarkce lias been to cause j(!tE of -^tcam. 
to be forced varridUIy iipwnitl into the consolidating lava-floM’, witli ttic 
testilt tluit dotiftiitod and frequently bnmclied eybodriciU. am 

lortned, w bieh uliimntely lie errmr lillrd with sceundary pnxlum and 
tfis-Tuby rise to a teries of suh-pajallel. vmicalJy disposetl. stem-like 
isodies hmnotogous with the omygilnli^ «I the upper or sitptrfktal cotie 
of the tnva-flciw- 


Coittaet nwtamiirphisn in tlris voi^, accompanied by the presence 
of au esccfc of nraiatxire, lias caused n reaction ntuilD^ous in ah rtspeas 
to incTpietit iaterisaticni, to that the suhs-tance ol the sicuie has been 



Plate LIV. 



Regd, No. 1S4. Fi^. S6.- Fine-textured, Densely- 
Black Basalt. 

HaU^B'inlle NW. 1»r Wt<W. of BikharlB. 


^ \\'AT^\H ASfP Son** I iWA Xarntfimf After^Mrr. 

Ain|ilLfL«] 30 Dianiet^rft. 

Aft Piik^eiiilvolj' fijifl iK-xlLU^t field &t view It hew idiowit in which ih*t darntnoJii mine- 
mt CDiiHils of inWrWHiopiC (Athi Ol" Cfidtlnrlrtf trJcflhlc fifliipM^.^nwtdtHWI 
luliTaidin-ilc. #11 UeliiftgjTiK Ifi ihf iiffwsih'# fcHM eS ctniwMkUilan | 
^i>r+ ilfcefB #it* ijo plwiaocfyhlJiF \Vt^J|p?d m 

firkmtaivd mthiir ife ngfm^Alet vtry imiiU i^rAnukfi pf pal* hrirwni'eJi- 
gPESj-BiigUcr I wfiilh;r equRpy dijoinntiiiTfii nnd imsKiiJA^ grultit 

litju-k nwtjn^elllr aw plcniiifiJl^ Hiftnipi™* *i*W'Pf* 

I'kiw. By tiarrriil eactijnlfiiiiiiTn n finiBill finifxulkin c^l^urk^t to pnk^ 
lErcyltti-ij^owrt bwtropic^ rptkliiuij rtmy be dciecird HTFfng inl«rq3{u:«B^ 
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St£3i*uke 

ultcTcd VU n tmcli-ivd (aiUjarj ihu cyltwlrtal, 'pUl'MfirtttraUy iIb- 
powd ^‘Esick’s, jilfcd »iiJi white Iwnincct by nni* ol brtfjht 

giwa sUkiclti otiton, to the nick quite on unmincntal uppearatKE 
Tiu* <Ji>» wil presuppose, however, tiiat the nmit-naJ can be utUiAvd 
* In nay vmy tm a irfflimercidl acate. dntply bccaiBe (he*? hiwrr or cunuct 
tunta senieeiy ever >>nititt to more than a tew lOcheN tn ihtricuess^ nnd 
nte nHJTVwvtt prone tu port into smiill pieas upon bdiut iuindlAl 

Tlie steni-rLke nnij'gdaK's, ns they ntc muajly eallnJ, arc genewily 
biaiiclttd, and hui a tew mdie m (vn^jili nt the utmost. They (flTft 

dn'iihir. ovoid and im^uhir tnaWTCJ^ 
NaMr*a4 1 A» MIMkU** 4»«' gomiOTls; and. Ill this lltStBJWe, sh*tw 

icedilk of a tqiik'White cotuur 

in trtUk by irUodoti. hut rtih>urle# and pellkieid h'Ldii vii’Wwl by cnoio* 
miitnl tlgtit. UiuIh the nueroscope, the cotileofi t>l the jjny^^jJes 
appmr in fnrin w( a miisak ot MUolTv>RUirptUi:, coluurijsy crysliU,"! of 
iilmus alructme.aiuf giving strain cxtiiKtUm when rotnled betweeu 
criwoerl meol*. They are tlictetirte Ol tlM vnrielj' ttalrtilUe Uydrabui 
sUicate ol Mtilum end oluihinnun, wiikb tt» liw mthortionihk 

>y^eni; hflt nbmys tin vinMe Inwsetria ur nptk aXea in a cbavaga ffaifif. 

Ttie saUunce utthe n»ck itsdf lou lusnitcsUy unda^one cliungcs 
diM^ lu con Loot niolnnuirphisni and tlm pt»cneo uf mucli munturc. fur 
11 may tw «WII U> roiisiat:—0).—Olminute laths nt co1tiuilie9& tneFinJc 
felspar—rm^tliuffl tatnaibifite, ^ ineb in meaii. IcngllL (ii)x—Spofadk 
crystahi ol nUvine. (titftiinilly ittfJi lorqj, lieavUy indued wtih ruJ 
Icrrir hj’drair. ibil.-nAttitiuntitial Imdf-fcd, neartv ♦rpaque ndwtctwe. 
of the cialiire of hytlmui^ isiiieateol alntnina and also farltaps ol a slihiile 
hydrate ot allimina, deeply itHlmd with irirk hydrate . This^in efiect, 
is uhaitical with the nainraJ pniCE^i kmiwn as /a/mMlivit, with tpecnl 
itdercnce to wJcunii? rocks, and hu dtauly b«ai brought alaiur nithe 
expense of the augitc and BUsgnolite of the compact. Hnely^textinod 
basalt that woidii otluTwiw hart b«cn foitned- 

Occurting several (eel frotn the siuioce of a nnwly sunli well'^stult. 
I nijjji* by WXVV. o( tlic rowii of Morwin,* this luwcrmost iwnt: of 
the lavn^Unw. idtbougli of iroqueftcoccutrotice. is only mndy mcr with 
in 4 coudJUan cchciani enough to admit of twiug slica^for microccopiea) 
examination, except uxcavailon; forvrben kid bate by Snhaeriol 
denucUtinti or the ec o^omd iirt& and itreamK. it very rapidly dJsin - 

> d mtirnfm. ■‘Sanaktw p™. 
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fi, I' 

" c' 

t 3 o Eouiciaiic. nr &T47S^ 

tttgtaie and ^nimblei to fiiwcs upon luring handled. TTib jpedmcu 
may thwdonMiowlK nompd a ' Latiuised Amysddbidat OUvmc-B.').<^t 
of the Ccmtaei-ticinr.' 

Ktcp. No. igft.—■ OptuitK' liiUtck TaehylyteTil lus admirably 
arTaitgeJ tiaiulliurik Dk. Ti.iRHjifr. the prcsiuLl PresidtiDt nf tJw Gcol(i||p- 

caj Sodcty note** • —’’ The aitmt tachy^yie 
^ commimfy ™pl.»yed to cnvpr tii¥ 
gbi^ rtiprocnlativc^ ni bolli thi: 

iuhI ilii^ )jyToxt:tie^d@at«», ulhet bitsic ddiftr In ttllu- 

Im: " fititi n^in, + b oi rtry limited dietribuflan, heinn 

found (;ummunly 515 ■v't'ry tbiii cro^t on lq.v[i'fiu\Ti$ or 0 Ttan®w 

ffiiW^r TO It cons^u of a brown or yelbiw Uta^ dem^y 

ch^r^vd with xi EOpomiJun at tnnj^eilteL T)k]« U In globuJitt:!^ 

(L'ls^'iumatcd ttinmgli itic gloss so as lo Ktidvr it uJuinst opojrjuf!, d.[ 
L-utlecteid ifi dijiidy palcties ; cit otfier tifnes it forms trkbitf:]i 

or crj*stallit« 5 s of miiiute &i*t- P&iltiir sirnctm H loss couimim tliuo 
in tbe obsidtnjis, hiit!Li'estmg ^phemllMt; stmciijris Are with In 
some f^iturapleiH Wlicn dintinut occur abtinfliuitly in 

gkiiy gruutnd-mEUfe^.i^c hiive wbut i* calM the ‘viirophyric" iiTnictureF. 
The basic glas* b suliject toTtltcriitioii, [mibably involving, a* a nik; 

hydmtiim uhd uthtx cbcrmc^ chungifs, 
H-hut ibe satetance, knoTvo 

pafin^onttii b stril mi i^tnipic fdass! 
—ytillDw. brown or stmuetimcs green in seLlions." 

The sample tmdrr considemtion wn^ detcctotl lorming a thin cruai^ 
soirccly exccijding one inch, adherent ton toty fresh mm of compact 
i:4cddjxl'lava at tt» contact with on underlying l>L»d nt decayed amyg^ 
ilntokckl lava.t sittuited ta the dry rbannd ot the nver Wumi^ about 
350 )"ards N. id tlic villngtt of Mor^na. The mateTiui was fotind, to 
rc^t bang reduced Into setcUnns thin enough for microscopic 
aiion. HJiii tnnainei] opaque ol the thinnest edges, so Uuil it crttild 
only be ^dirwed by refined liglil. whldi rovodoti fuint trac^ &i a fudy- 
gcmal mosaic^ studded with a few small dirular i^icms ol a white to 
yellowish scrni-tnmFp^mtt, (cebly itfniigcnt suhsimicc. probably ns- 
presenting altered 5phmdit«, ami patches ol whtlish iU-dd!incd Innns. 
winch are Etely be the relics of former dystabi. 

• ' IVtfoki^ fur SkmlcBU/ FiiurUi EdJjJaii, Jti*TiK[|^ JM4i^ pK aH>i 

S Cf. 'NCEiTWtiTp Ikpian', p iuTLi. 








Plate LV, 



Begd. N&. 213 .-Fig. 57 .—Cleaved Compact BasalL 

Well ^bftMp SDOiards C. of SUKL 

Ampllffcd SO Olam^ters 

Of »omewliPit ivnpjrtit stfulLUTiJ ihiLM fl|t«i:iiiief] KiJ, 154* M ef ftfwtiTiyktty i+iuUrtf 
AiruA'hiR-. F,— MiiiiiU- Ulh» trf colmirks? tnclbipr 'nwilittrii 

UbfKiiinitr. bfe^wiiiab‘jfn*y Auxittfi 

t« b<»*wj!«i Urn M.— tEiutU hnd ip. 

ixgilliLP gPiurili of qp^qac bticlt majjrwitiTc^^ pimufwtlj^ nrprrWilc^l fhrmigh* 
^jtjl i\m Jksy tif tSoiv- Af1 Ibfi Tfihier*l unll* *r^ m a |wrfK‘tJy 
itrLAllcf od cowilifon, A m^juum of itoiJOpic coJihlpSo« to |«lfr hrowohh 
If|&»K cAii hm disLtrelod in bdonUt^l 
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In Other parts ii( tbc Pwvinw. many ftoort examples tachytytes 
have Iwen nwt with. botJi at the cojitart planes of lava-flows, and 
as Eotvafcs In small ilykci^ ol basalt ,* anid duiihtless, diligent 
seardiiiis araooe iht btt!did 4 avai and dykfS of tlw; uortlujnulistricfci 
of PoibEuidar State, wcwild rawonlwl by the dlijyjviTy of iheir 
presence in tmiTV typical devdopmem. 

Othet pliitiumicna tn conncttjoJi with the mntact-wnie nf lava 
allUatlgh. they have iiot been locattt) in Pfirbandor State, are of 
frequent riccurratiot amoni; the beddod- 
i«aar4W Bad liivas of the Provincfi^-—notably by the 

fomaatiou of iliiii brick-rod bands of 
indurated material, like Isicritc, and of thicker L»^ds of bofei;—fmth of 
which «t manifestly ptoducotl hy the passa^' of a lava-flow om bisda 
of ptovipualy conttoUdaiod Uvna, the surfaces of which have been de- 
comiH^cd into mow: or solL Thi& basaltic saturalwl with 
metcone water and then baked In redness by the heat nl ovorfluwin^ 
molten matentil.was fint nteetvcd and described In oomitcUon with 
the lava bods of Mount Etna nearly sixty years a«(i 4 

This nalunilly loads onoe mure to thcsotOttwhnt peTploxiitg subjctl 
of the QTifin and troo nature ol ibr many varieties u| latoiile found in 

Porbandur Stain .td which tfctnilcd roourds 
I already lieert |tivnj.| Tliiii swcilims 

under the ndettsenpe do nut reveal much 
mote infomiiation ihoii whnt can be gathiTOl by otecrvntioti in the 
lield, except by demuaslratinfl the precise nature of organic limestone, 
which by theirprefionce in proxiinity to latcritefannaUnns. have bccoim' 
«o heavily impregnated with ferric hydiateas to be mistaken for tho 
luieritc itielL Thrsc, in the fotm of a slieliy oonglomeiato.pKthably 
bcJongiitg to the base of the DwUrba Groupuf beds, and of what apptsus 
to be the remiunsuf a depi^it id milioUtv overlying the slidty cemgk^ 
nutratv, ore reipsKiTcd as Nos. 14b and 247 on Uatlist of tlie State Geol^ 
gicat Collection, and urr pitHumently crqiceed l>y the roadie, z miles 
SSW. of Wilddla. ctt rtAitf to Tukia. 


• Ado, ' Momtiiriiw ibe RAHuimiv (iwiNii^y vf Ifavniagiit ^to.' Bi>Mloy, 1014. 
fip jis-icm I l%«w XV-XVt. 

t Aon. 0|r- rit. f|t. Jt.\ ST, M. 

f ^!wahi.ib; Lveu, PAibi^^hlteiiil T'raoMicliirM' tt/ 14* Sttfal iktinift Lmdoii 
ieSB,p, ril. 






i jsi Qfeoi4x;v or PoJuaAS^jJAH State 

KeexH. Nq. 253 -^Afiptiiuching thr XT^_ -side u\ tlii? vlUnge of 
TufefH, tiiii LiJuiite aviiilabk In Lifgf- Btilid bliklui. qmir 

Ik unique wil timaiitBiiffll 

mii.^ .j> o* 

Uii)t«i4B«. vesad<», with uililtniinm i>l tiniciitik'''- 

Umotone fn;int Gdj hetk vtiutth 

wrtt fonutd.^ upon tbs ^bmcriinl Intehicr m M]C>ccnc tinips- 

\VTicn cut (uul iMiiihiKt.tbc snd nee of tlua ^tant f men is a tnottbit 
Mppearnno!'. of lU'cp bnek-tvd paich^, bound together by fttl« to bright 
ytilow iirens oi imetiititjai] nufttcr. SccdoRs cjingut he* groimd iliin 
caougli lufitiabivthe latti't to bn tewIvicKl, under blgtl mugnilylng ik-wris, 
intniitrinlt«$imdly muiutogmt^ ntnurphoid linintatii: iitne. plate* 
ul excite Olid saittU crysuihol dtiJunutv^ rJiamcteiiatic of ilii- miar?*. 
copic utTUctuiH) of Ijjfi G4j liimistcmo dejxitdiv ;• trat, tiiy ri:llwttd light* 
thr ydliiiv arcai wiy be desuly iren to he of Kie rliafticter n( mfiltnvtcd 
nutter deposited m oDiirretlmn amtuui the palcho oi bneh-feit lattiite. 
and eulh'rtlng in the ititimpaco, tnto dbiunntive conmiionary sphfoes. 
'nii> hpi'i'iinen. by o{ it$ cnirtnnmlal character atiJ praliatiju 

CDtmncnaiil value, has bc«;n ipvirn (Ijc specific name of ' TtikraJjte,' 

Reod, No, ayfl,—It is well-known chat when laiotite distil- 
tegraios and is driftvd down to lower lc\'els, liie clastic piirlick)*i liave 

11 titneig tendency to cohere Inin ^il 
ljiHr4r«*l lai Mi i F i stTUCtntCs reSeinbliu|j a cotiglomera te, wliich 

mwwviT catch up iind tneorporatr ad-^ 
vtaiUtititn {miirjm: «1 sandy i}uaru and ^tUlet inincKib «fi ffmn Uwsij- 
callrd fmr-lidwf laletite^f THe spetaiiicn under oiiuidcratinn, howirwi. 
doe» not. a* Rt ftnt sight, appear Tocnnliimt to this eate^io'; fnr, upon 
canfut cxaminatitai of thin sccttortb tqidar the micmstopc. they slww 
ei’icltmcta of an originally fatchsed busalt, haN'ing undor^oitir ^uhsettueat 
TtitcTniiJ re-nrrsjigenirata of its cnmporient parts, !—Thr segrcgallon 

wl Latetstitial hematite and of a geiwinit dififosion oI limottiu: while 
the vacuoles are flUtsI with a whitish day wliich b lipti].* to hjsse It* silica 

through the pcrcoliwinn of itwtJHiric walert, 
OBiuitnar aliwmiiitBhwiw and to accutnuiate into patched of allt' 

tninium hydrate, cimonerrially known under 
tlw name ol ftauxUf, ns one nf the beat orta of fiJutmnlimi* 

In No. iyS, thr aluminium hydntc segivgatcs Into concretionary 

■ Cf. n- ita ' 

tVfi ' 3liiuiu4j«f Lilp ul ludiA.' Urid 
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Fij. S8. PindaraUte, from tha Orl£inal 5U& 

Cluprttr tulle at Piudara Vliletfe. 

Ampltried ZS Diameters. 

0.—r»udcini 4 ifjdii, in. tncwkisf ^ ctt^owlcii* cmli^Ue. tit varSiHit 

rBfiiiiiii*i pfijper U> jm ciitiafftitjiOiMirirc hsibiL titkdcr lfMn{|U4l coi> 
■lULont d: iAdimenkaUatt. t—Farticlw of iaieHte ikccmptHeU Il^to opaque 
bludCf d«cp Jiftiwn And rcdiHkb pAfi^lK* irf SJid hjifrmlrfc ot kOHi 

c.—^"kliiTOKTAfiiilur maieix \4 fwnidifl* jaiiorpkiimA eakiLv ntaiW paIUj* 

ifitli Jinifsalie. I'tidflf ttltfher powtrTB Ihd malni tBity be soon lo txiniiin 
of inro^lAT i^annletaiHl cryNiAtbno moKiifA ut cakito^ ^itli n few 

ininutvr rhofflIkptioUra of dolOFOitek 


Fi£. 39.-Upper Sem}'ClrG]e.-0rt»ltoldal41inastone. 

Two anil » half nOlH S. bf SSC. of Pliuloro. 

Mptrli Amplltteit 340 Dlomaterv 

FffHM A tkf/fk fy E. iiOMfJWD AlMfBi F. G. S,. ate. 

0.— inmi'rhointmhfcljr* rf ooliH)rln»,tMtieil^1UC]A«ltetl Htd *>llli!tiiiWi* ittJeton cry .tal* 
Jitkilhile, Furr* wr Ie» din-ply aiclmdl with niddy^trawn tiydrAiF «irir«ii. 
Y.—rn-eifularly ■biipnl i;r«liulC9 qf unOrphotM,—prcl-ipuind—enkita, 
yciw wilti liiiiofiite. C-—ilomlc tff ct)toiirlAy> itectmiilBrj- irnkil*. 


Fig. 59.—Lower Seflit-Clrcle.- Liinoiillle'liiiie9tone, 

ac«l Dt Karlpal Voliala. £ nllM t«£. of SboiJiil, 

Matrli Ampltlim 150 EKameterrs. 

Till I njwiziftwn* H craiydod wilb Uir rpTnAiiitt of iniiTi.> 4 rKafiUin«F F,'—Tesi^ of 
/4rrffjnrTA/^re, I ^di^u/iVtWlp InTh Jotiitl, C^i Blkd vvilti rrerjAlallrtfrd milHilr. 
Ci—MiUAio of lotenutitiAJ tuMsonJAry ndrlltT of 

urMiiukqi or amiiriihDus CAlcfte y^ilaw MvUh liyilmlF ol Irvn. L— 

(toundtid and irrrgiiinf paikilu-itt of opaijii^! blu^'k ot roddjr^tirawTi dHorn^ 
pDp«d lAlllHt 4 f. 


Plate LV!. 




Fig. S8. 


ng. 59. 
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PisoLmc Latebite 


spheres of prar^ic!al]y iBDtmpit tnatLct oL a wliitiflb colour^ uud givf^ 

i<t the its clmiactijr as a ' Pisu- 

nwttuiQ ijaarttA title Latent^?/ Tliew? &pticiH, frt^utfuiiy 

jks large as pe^n aaiially vary in sic^ Uum 
alxiut iz k dlumcierf and stv frisdy in ilm vu£U{^ 

lateci mass, with nther irre^larly shipped portidje^ many of whichp by 
thfar intedidrtiiiise tinta, poini ti> tbeir nutiite as nllm^ of aLumina; 
wlide ji few show stgns of ba^bc stmclurti by t lie; pnsence of refnngciit 
coloiiricss Jatlis of presumably tridinjc f dspot^ so much dtoredpe^rhaps by 
picudomorphf^is.tliat they do extinctions crc^s«l nlcdk 

When milioHtes or otfu:r organic timestoiies al1^ dupodied iit ibi* 
Dcighfx>nrhood of latfiritic formations, and ore subjected to rnfiltrations 
thrmigh thcdrilt from the taterite^ they gerieralLy Uh:x>iti£ so thoro^gh^ 
ly impregnated as to dosdy Tesctnbla the tatente ftsdt in hand sped* 
Under the miooscopc. kdwevei, their (me nivturc 
tiidantly appeireat; for the m^Hnic structure of the stom%—its Erog- 
nurnts oi shdU* loranjiniferaJ tsts, edunoid npines. ric,, and tnndttig 
mosaic of itK:ry^Ilii?d crddie all remain uitoct; bui ihe fmic Uydmte 
from the latedtc uill be fuund to have pcnetnitetl and beii::n depoetted, 
as opaque bikk^ted matterp into the snmll^t inteishccs, invading even 
the loculi of the Foramini/^a and the formerly empty spaces of the 
coldfied amolar tijsues ol Bcldnoilerms. 


liihl.lHvn, 

■DyqUIci- 


AcU-VoMiille* df 


Group IL-Ll£bt Lavas* Acid-Volcanlcs or RtiyoUte$. 

E xUAtisnvE notes on the rhy^iies td Porbaodar Stale ^—thrir gcoto* 
gical age* modes of ocuunence* vaiictjts and uscst huve aheady 
been given to ikeee pages; • but spccitd 
trfemice may once more be direc tod lo the 
diffomtices that sub^t liettvecn these add 
vulcanic nr eruptive rcxrls and the uj hypabyssal origin*^ both 

of which have about Ihe same sUicu pmeratoges, f t tlierrfore miw remains 
to place on rewrdi a few de^iripticiirs of typicnJ varieties of die group. 

REGn. Na The mode of occnmaice of this* iJie only 

glassy type of fbyoJile,--cttitod ' Ohddiisn ’ aflet who dis¬ 

covered iu—as the apophy^i of a hmnrhcd 
Codi^budiuwiuint dykc. is dearly blinwn^ in by the erod- 

fd exposnm oi a fudap near tho vitbge ul 
NdgkOf reiifodnced in tho^ pages (mm a photography as Fig, ii. Hate 


• fii§ cHpiOf pp, 
I tindiut, P- 3 T. 
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IX, The vtan.— for it is little el».—of loal-blflck YolcantC'iilA^ ts per- 
v:ulal by cottoUess cwrfci, wldch lundfir it difficult to obtain bvisi ^malt 
•Ikes souJultmoii^tosttrvivcilieprDMisa ol grinding upon a lopidory 
machine; but by dint of pcmcveninco. tbtsc were sccufed. and thin 
MJctioiK prepared for tniernscopic (Huiminalion. from whidi tfn* 
phniotnioographs big- 53. Plate L ami Fig. 53 , PUtehl, irae taken 
fhc intimate stmctuic of the stone,—which ht of no cattUDcrcial 
importance, hut of some sdentiBi? intemt,— Ja uiBtdcntly mtpfainfld 
bdow the figures on tlic alwvenotcti plates. 


Recd. 1S4.—An advance in structiin* upon the obsidian 

i» sliowa by spedmen of a typical brown^grey rhyolite, wtncti haq 

evidently acc^iured its cololir ihmugh 
artm-CfCT Bhjdiu* prulonged stmboking. ITie stone ocems 

exptned in form of a lirtiad low d>dor, | mile W, by VVSW. of Milgka, 
nml exhibits strongly marked tntoes of (lovr-xtmcture tnwaidv its edge, 
evim to the naiced'eye, by the rough pseudo'lamination of iu 
soriace. 


Under u magnifying pouxx id about 5ti diametets, the field-of'-vieu' 
shows e oryptocdrystaJline matrix, crowded with crystallites and imcroU' 

tes, more or less Mub'pamHel xnd trending 
»•«« ia one diroctiiwi,—the direction of flnn 
“ oi the formerly moHen lava. Tlw cry- 

etalUtm are in Ihe loim of iofigutUts, uccaalDnaUy tiMdvnbic into mar- 
gttriies ; while the microlites appear to be moro htgUy diffenattated 
units of the same sort, but giving indications of their natttro as some 
variety of pyroanne. accompanied by separations of gianules of mag¬ 
netite, which utt; also freely disseminated throughout the struct ore. 


Between crossed nicob, tire cryptocrystnlline matrix reveals Its 
compound character, as an inthoate intcigrowtb of fdapor and gnmt^ 
and also shows snndiy patches of mosaics of clear, colourjiss erystahi n( 
secondary quartc. 

Towanlsi the centre of the dyke, the flow^tructnro is not quite 
to apparent to the naked eye. The stone shows a coltunnar structum 

with spheroidal shrinkages, and treing 
arKKiiunerBaiaiitM. iBisily avaikhle Id sound blocks of large 

Siam, capable of being readily tooleil 
with nittvu implements, might be prsfimbly ntiUsed. os in the United 



Plate LVIl, 



Fts> 60, Orbltoldal Lfinoi]ltiC'Lljneston«. 

Suie Site Ms SpL^cImm by Low«r i^jnl-CIrtle. 

Pet^ytl^pWi cifpmpaftcl bul conr^Jiy t«KtiifCi| runcMiitk^rujicAkuiic. i-mvi'drd mih 

ihtf f3%knrKh?um teSH — irhick f^xbpbil Ji Urj^f* rcrrirfti 

chuiMlw^ «ianfVurKl«!|j hy 4uh^ri^ilbir+ lllnlbllf uiPii i.u|)lrr[id*lJ rhH-tltberklft^ 

L- FtHK^R^nti of iiLiE3il]ixarAi iir >L:iili:arT!iyii4 JiigJF^^lMJkMJhMMrst^tu. G.— 

jEfiiirix rtf I be im^rHT ECTni4riiiie4 by ibo fmgmioiPtAry^ iwittJTi* *Jf H vmm 

vJirirtly fif itmriTvd arg^t^inTTr^ cmrusnl^^ bj cotirarlf^ itifwin 

iHfCfyiiiliiry l■'■Akll4}, lUiicirisbciun f'Akite «|jiiii4»fl y#lkiw mih 

Ji^rjuLti d^'hon, juid dt^^clmp4y?^kn^^ |mrlkk>4 ^rijitirHl^ at ahowii bt ^reAlirr 
cf«Uil by fig. S9 t LVr^ l^wcr ^SfEm^w'k;* T.'—IV.i-j'fp/iir/tf. 













Rhydltte^ 


State Amtrki^* espcdatly sus tbi' light *acl ihik fawruiiOlQTTr^ 

:ind grays of the rhyolit«5 would oifunl a aovd and cuptrasl 

to tbi! sombre tmes oi basalts and other basic voicanic rooks novi' so 
txVsislvtiiy employed; white the wastage together with the abundant 
angolm fibingle commonly foand ou the dopea of the dykes coiM be 
broken to gmtge for foad-rnetsJ, isirperior in diinibility to tlie sciUmcnun'^ 
rubUe now ^ Jaigdy used in th? State, 

Rkgd. No. nds fipedmen, wtiich was Eaken fram tbr 

ceatral portion ol a bigh dyke* the edges of whidj displEvcd marked 

flow-stmctitre, idcnticai in ctuiracter witli 
ttfpo«F7vi»iui« ■^fthUtii tbat described Immediately above* may 

be correctly named a * HypociystaUlne 
Rhyolite* tnasmudi a^ the mukss sboie& a stmng tendency to tli« fof^ 
maiion of crystal when thin are examined under the microscope 

with transmitted light, as shown by IJig, 54* Flats LII, which b empliB' 
^bed between crossed nicols. 

Ttie stone, which occurs In Irni^ coJamnar blocks, b funbaked at Itr 
Auriaoe to a purplijh-brown hue i andp to the naked^yc pri«iits a 
compact, imifomUy fine Icxtuir ; but itoe can be no doubt, tlial tdien 
l)la«itcd. the perfectly fresh aunenal as clsewherc.t would a 

good grey tone, ood being easily available in laigr ^mntitiest could he 
profitably otilircd foi building purposes; 

[odpient crystallisation is mdicated by freqncitt spherahtic Ioanns : 
while, especially with polarised light, many outlines of fcls|Kir crystals 

may be vaguely identifiedshmving 
siwnuck: iDwMu. tmder powcrs of loo dlainetej^ or more 

an almc^t uftromicroscoidc inteigrowth 
with quartz^ idemical with an t^es^ivcly ftue mlciopcgiiiatiie, Fftr 
quanz is also sporadically rapresenicd by secondary^ mnsaici <]CCup3^rLg 
interspaces, while sknder elongated cry^als md spicules of pytomm 
and numerous gtaim of magnetite are throughout the field 

of view* The rock^ as might be expected froni the ^bove opticnl deter- 
minatioiis, is ocutddcrably tougher and stronger tbait tbos^ portions 
which exhibit flowrstructiinr and are of ^together cryptocrystatkoa' 
structiire- 


* t'ifr ■( ^ seL 

f p 130. 
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Rticu. No. iSo. —Bjf tejuifiii d 1 iH dominant oftutitnc'iil in tbt 
fijnn of j <»ub-lidfia-}/stalliliie ^icturt of tniurnTpe^ntaiitic fejs^jar 

cjysicife, thi» siKoimm, Irom the compact 
MicTUfMftMiiiie aniflUit. ccDtraJ part oi the targe dyke call^l 

I'dni DhRr.* may be corrcclljr styled a 
' Microptsmatitic Rhyolite.' The cxpcsc-d alone docs not happen, m 
this instance, to have been much akected by atmospheric renctiem, 
lot it mamtiiins its fresh grey colour, bdng merely tinged at jdacqs with 
purpftfih hues dm' to atuthakhig.. 

TIa- micropcpmatiiit dwructer of its maiU felspar crystals, flhich 
me probably o| the natuiv u! A.anldjnr. can only jml barely he discerned 
mider a magnifying twwm ul 50 dmmetem; but with powei^ of from 
mu diameter; aiid more, fiecomcs phuuly manifest. Tbo« crystafii. 
huwcvtiT. attiiciigl] (Onning I lie main Iraf fc of the ai<rau. me occasionally 
tejil.iccd by hidiMcnt sphertihtes. witfi mdiatiiiK fibres rss dmwn by 
tilt TTprotluction of a photonucrugraph, S.. Fig, 55. Piute Ull, 

In tJtiv ^(xrtJtiiii morrover, the feiluiuagnesiai] constituent is clenriy 
reprfiented by pyToxenea, in the form of abundant. irreguLuly-sliapcd, 
tabiilm, (lasky -grccn cryslids of augjie, and stendcr. smoUor crystals of 
elongated habit of tfie same mineral ; wlilJt the opaque black magnrtttii. 
occurs only in [nfinite^niaity smaU specks and gntnulcs, fivquently 
dccayotl to a hmwn colour, and scat toted thn>ughnut the fidd of view. 
Free quarta is very sparingly rciiicsinttd. filUng wnaU ml«stitiaJ spacer 
in tlie lumi of ebsar. coloiulcsa mosaics, ai imigtilar intervtds. 


Group ItL-Dark, Basic-Volcanlcs or Dyke-Bocks. 

potUWIXG dosdy Iijjon the cmpUmi and consdidaliimnf the dyke 
and Java-fimvs of riiyoittos. and pmbubfy homfding the ccssaUon 

o-r.. csic-v^cBi.. a, 0,1... trio i»rovince of K 4 t- 

IndwAr, duiine I-®wei Eocene age, 
'bernim inojiy gignnffc bu^c dvkes which 
tiavisia.- the cmmirysitle. mure or l«s latitiidinaUy for several mills in 
.inbrnkon coniinmty ;f but ft is .bubtfn] whether more than a verv 
f^Pw of thi: long low and often underground basic dvki» of Porbandm 
State bdutig lu this categiiry. Among these, the Kunwddar-MdjiwAna- 


• <•/ Ki rajtira, 'liartBtlrr Itciuji.' iul UvU-ln, 

^ 1 Jurit,' liinwir iim tin. GoimniEn OotlAcf ul 

y. T 7 . rf ^ ' 


OuasiMiy, 1014 , 






Plate LVHl 



Regcl. No. 148.—Fig. 61.- Consolidated Shell'Sand. 

Ufttil L Blapfl of Bliaciti Dhnt. 

^ .vsij Sosn' i fmrk 0*31 Xumerftvf 

Amjiliriert 30 Dinoirtcm 

Ptni« of ci>1ottrl4m enlciti? a iinil «if Hip fcccndpry ifio^ak^ C\i^CiikilP 

IpEptP ihdvrinjf twin L.— Tirpgiitar i4 Im^n^hiCffnl Unjwn 5 

|Amt»ably ferric bydruir derived fronii iW iLp4?iit»piHEtiAni pf clAaik fTwj;. 
liirni^ of Lplitfit^ leJiU oi Purumtni/fttt,— «p.? 

r.— Kct^nbrifieil oui^q of icsi pf fomrmifpr,— Jll. — 
b}prk lrfiqt-4m^ firpbnbty apfOLr^tpd frmn IntArilv# £.-—AfaloUr 
liuLiP Gi' tlvtnnijqfiiL. L'r«Kdi^n#iil tl4k4|bn i^OnVcqrlpd 
HI'.— AcicuT4ir iljike orf colourlt^iift fdutccrriio. Q.— ^niAll Rtti^liLr uf 

Ma— C atHrc of ihowo m&rm liEifhly maKwifird by 

Fijf, 6f- 
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Ssji dyi»,’ may be jperially mitc*l )tv likdy to fiavc mmidnl from 
a focus in ttie Barcja. Gmup of bills. TbcTc an: many siibsJifiaiy dytcs 
liowevcr, of dcnsO'bfack basalt, irhicb run for compcuntnrely 
dtatfiTiixs. ami tvideiiily lo n period nl ^atcr antujuity ;:^ihe 

ji^e of fis&titp cmptloQ^ tiicli nsukcci in rbe forniatloa of dir: bedikdr 
lavas. 

ThisG dyke-mcks, of wfutever ago,ate of excesswly fine tc^ituttMtnd 
;;e[iin-Mlly «o dosdy joiDted a» lu yield stuali pidylioilra, with itidlviduaJ 

sptwTiiitEEil dmahage, ^hich on bo readily 
Tistnrn tvit straenirc 41 natM broken into an angular sbhiglc suitable 

road-metal, nt small ewdt, aiMl ^fnly 
Inferior In durability to fresh granophyrts ot the tuglisr grades- Mic¬ 
roscopically examined they present tke Intimate' structure pictured 
by Fig. 5(1, Flat* LIV and 1 ^. 57, Plate LV'. 

E^gcn, J?o. 154.—An excessively fine-U'Xtiired, densely black 
Intsali. which otttcni|K in funn (>f a m feet wiik* dyke cutting 

through tlio bedded-htvas, i mite MW. 
Owfiftlf Blacii fiiull f»i iBkhftfji by pj tliK vTBiM?c ot BJkhark. Its 

locatiEy and modv of occmrmtpc ltav« 
already been refpatcmlt, so tMt it udiv onty remmiis m give a descnptidTi 
or its micFOSf^pic titreie titTf, In supptift of iiit doim i hat the stontt 
oitintralily mlaptcd itir use el finpin^r ami lung-liLSUrig mud-metal 
Huiiftble for macadamiHng In^av-y-fraillc tiighvi’am 

Of imiformly tejctnre tlmtug!ioui, and without pkrJitKry^ 
ihc ituncrsd units. aJI in a |wfixtly Ircdi condiilim 
V[mo(mly niieatEili?d nikm^ladis o (^ikiin|es& tiidmit fcL=ipat,—luwlium 
labradotittf,—simpty twinned, by ceasou of their minute dimensium 
which rarely exceed ^ meh in length, (ti).—Weiige^l in doftdy 
between tilt- iekpm hubs, ate aggregate of hrowmish-gniy granules 
of augit^fmfinJteijaal in tiw. (iii).“LiberaUy scattered throughout 
the Bdd-of-view^ cotnK dimmutivu cryt^mls ajtd grami of opatiuc Ukek 
mngnetitLS iwsJdmn lunre than ^ inch acnK& (iv).—With high 
[lowers and extra thin sections a k^etylittk rtsidml glaiift can 

be detected. 


* r«ie HI ivjiriif ' NiimUlr^i pp. ixa^iL. faxrij. 

t til .rvpnip ^ NiurnktlTQ |ip. In 
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Rccd. Ko, *13,—Fonaing part ol Uic comparatively niimw 
but iar-str^ching dyke of compart bjsck bosaJt^ wtiich ciui lie traced 

intermit tcEitiy abovcgmtoid in Poiiimithu 

P^«1 K^T itf^wriiyr ”*'* KimwiictU' 3 Ujlwina. ti« 

btnmdary L^^ond Sbii*'—a total difitanec 
rd alHmt 7l nUIes*"* liiifi ^speoroert wai taken from ^ action oi tJir dykr^ 
t:\{wed Ijy a about 500 yards E ot Sbsli. wbire ibt rock had 

ni 4 nir»ily tmdetgtrtic sucli tntOHr btmU pressure, and was fotved 
jja^it no many obfitadesp as to btemne dteeiy dcavtd and contorted, 
it was tlitirdoTc expected that the minuic stiuciur-e o| the mass Miould 
Iw raodihed; but upon tlie examinattiHi of thin secdorts tmilcr tlw mic¬ 
roscope. no signs pt aJtcrution conld be dutcctoi!. 

Figtrre 57^ Plate LV, shows the ncprrHJnctiun fmm a phoumdero- 
gtiiph of the V(xkf which, InQm its mode ol (xcturcnce, has bw+n named 

» ‘Ctr^ved Compact BaAidt-’ Ot praeii'^ 

dtflViftd CojUMfl BuUI df aika ii j: , ^ 

■mrShili IJJUJOOO tfiXtUTP tlUnUgU- 

out, thr- jib&cncc* ul ijhfUOuTjUits 

OQi SO niHch to ilic dreunistanM ol its couMiUikiiTO «itireiy ditring thr 
’(rftttsive pmod,' as to its m{»rl cooling iwtar tlio sitHjwr of lilt eaHii 
for Uitfo an! iustancss KiJnfrc tlit ceotraJ portioti of a lajgt <lyj» oviribits 
4 iUswicijpfl into pliowciyMs nrit) ground* maspr-thf ‘ mtraldlBrit' 
and 'nRiistvo* ptimomirna of KosEKnt'iiCU,—wldk thir rapidly chilM 
jhlgcs or oonlact ponttes of iht mass sIkiw tio sign of two gmerabuns of 
anv of the onnrraJ Units. 


ft wUI be ndbcecl, by ctiniiwrison of Figs. 36 and 57, that the latttr 
fe somewbfll tiUiie Ctandy lexlutcd tlian the fomier; Jiui thiii liter 
midcnil mnstituniis are cstumtially simihir imd h) an equally fr«h or 
.luuiltrml cwHlition lit the samide under oonsideraiiou. Uif coiourlesi 
tticllnic febpar Inths,—mediuin lobrailorite,—.occasicunally show' poly- 
^yntlietic tmnnine nnd mtaisiire frora lu indi in 'length. The 
gnuiuls of ttrowniah-grey augite are i^iy dearly defined 
hotex«siivdymmtito.^-jL ^ magnebte. in 0^“*^ 

hburk octahodra and imeulttr gruim and eompounii ciystaJs. range m 
Aires from miit specks up to aliout met or a trifie mti« acn«a; 
.whiJe the I'ntuurli'ss or pale broTrnisb-gn;y interstitial, tsotropic, tcsUinal 
gla.^, is dearly disorniible. The rock may thus be rod)mn«av«kd is 
idroir ahly adapted for the makin g and numtcniuKe of rund highways, 

* m hI iKim, *Xjursum Ropert.’ |ijr.liaiu, Iikt, 1 *mH, 






Plate LIX 



Se^d. No. t48. - Fig. 62. Consolidated Sbell-sand. 

UgM VaHcta*, E. «lope ol Blikdo DtiAr. 

AiapUffc 4 l so Dtttfiielera^ 

Cs- ^riald foiriiiiiii^ unhh ikf ikw iMfCCmdU'y 1_—IfTt+golBr iLilrliM 

or iruii^IiKf lit tircwii I probihbl|f Tcrtic hviJmli^ It^mi ttie <kr4'ii«a- 

poi«k|Lan of i:|A»iic ffugnu-'PiK^ of Limitr. IriI cf fommin^ 

? F. — ftecmldficd amIBw lu^f ^ fitrMituElWT— 

ip. ? E- Ctilcified uf rvhinoiilik ia £'| rfipJaL’iid 

hp opii*|Me btii:k tr>aivmi* Mr'-Opaijuo bl^^k iroif^rc pfobnMy &«|iarni. 
od friHH lAtcrilfti Q. — ImhaII nof^itar frug^ucul of i^tinrlA. X, — Ccrsfr* 
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SEDIUliSTAFY HOCKS 
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jf HfidiP 


PHYLUM D.-SEDLMENTARY HOTKS. 

S EumevTAiiv Rociffi. or roda dmwd from the cks»tBiU«i of matter 
held in rnochatilail suspension pr cbcnncnl solutinn iti water. 

must bt deafly disitnsnishfid fmoi kinii' 
[«d fcinmtftHis tiiat Iwve onginatetl siub- 
unally :^fwr bfttlj art repitacnnsi aiuung 
the economic ston^ of Porbandnf State. 

Pur the sake oj croivenicitcc. petrograpllcrs havr rJassiriud sedi¬ 
mentary Qt aqiteoiB rocks jntn Imir gnaips; which, however, are not 

stnclly dtotiiict, I'Ut (jiailoaliy po* trwu 
ci***w*»u«« •! ^ into this otlajT Sandy, mviia- 

sediMEtanr Bock* usually ctafsdy ^ned detrital 

ckpmits. (li).--Clny<ty. aigillacetras or mote forty teatturMl detrital 
(leSxats^ P).—Gikaieous rocks, chidly composed ol enrben^e of 
Line, (iv),—F^todflstic rocks, or rocks t)f fragmental igneous origm. 

With the usceptiioD «f certain calcarwAis and alicwHB depewtts 
suril as trattirtiue. slalagmites and stalactites and olice^ tinlm. etc 

sciUmimlary rtJcks are cajcotially frng- 
OHik tiiiiti (wJ AuotkWmMi mtinud or built up ot ttadic or derived 
■M CoM«iti**t» «»t wcaring^lc^wtI ot pnrviDiiaJy 

jMiButfar) jtiMts formed rocks, and ibeso are known ns 

ihdr ^vtkiutnota constituenl*. SubtetpHSit to the oceiimiibtion chm 
unite dirtiwd fniin a distance,—wliethcf they are the omure of otifamt 
nmudns ot not.— ihe dtoiic ijiains are itsually mnfif wr less oanj^ici 
tca^'lUttr by *ttcoiid:iry mat tern tathcr tccrysialUsed or In .tn ^jntjrpb'C^ 

f:<Kidition. derived frem fmtiy diviikd tniitftriiii dEfJOsited dung with 
the gnijm, or frem Infittraliuns. or dissolvwl cmanatiuina from the grains 
themsidves. Tlwse wemnLuy matcnnls are called the oafAt^eiiMMW cote 
stilucots rtf tia: stone-Binictares* 


In Porbimdar State, the mrrthantahle suaMS ol a-dimcnitary orfj^ 
mainlv of the nature nf marine dciwsjts, and these aw prinopatty 
toar ® mixed chanKter, partly ctJcanions 
(PHsala Pttrkiiwur and partly apsnaccoos, With cliflil' evidences 
stii* of pyrockuitic additiuoa ; while tlie aisU- 

laosaus group I* “dy po«ly represented by river mudatoiM*, crmglo^ 
inmatsot river-tcrnicEa and a few lacustetnc mudstonis,—notably in the 
bed of the KliambAla Talav, and tin? potter's days found periodically 
rkposited hy small streama and Irora poatb and dammed-up reservoiis. 


Cc«?tOHtC GEotofiv or State , 


MO 


In doling mtb tj'iies of ocononuo stones of scifnnRntary origin, 
it nrould bo both moro i:onvcnient snd nwiul to follow cm tho linos uf the 
Gcol*}gicB] Record or sncces^n o( rociss, than to ntti^pt tn clossliy 
the nuoijc^ut exomplix aettmling tu ttidr ct ii‘mie:!>l eamposition, or 
pt^'sical attributes. Ttir groups ol this phylum, will ACcnnliiigty bt; 
«uisi(]i™i ss lollow!?;—{ih—Tlie C/d] Liniunitjcdimstone Of \rH»cHie 
Beds, (u),—Tlir tlu'irha Bedsprobably Pcnt-Mioeetii- to f^iwer 
PJcistQoene. 


Group 1,—The GbJ Group of Beds- 


U itiit TTiF cssMiTioy oJ volcanic activity in the Ptovim!* in early 
Eocene tuae». Uietc arc evicknCM to ^hnw that n period gf violent 


in* G«J Omv tkl 
PvrtaiiAir ^lut* 


denudatioa have supervaaed; as* 

pcdiilly thrmiidicnit ll» rcgiotis of the 
southern, south-western ami western 


coastal borderhmds of the pcninsulx It w-js doubth^ at thw jtincture 
thne extreniL-s ot solar heat aitemutinj? with such downpours of rain jn 
had never tpcfore nor since ttcen eitperiwiced hrxrabouis, oanblnctl 
to caiBt; tJuMC superficial metasornatic changes in tbi; then r-xposetl 
bedd«i-lavafi of the coastal Iwrtlcriand. which rmulted in the formartion 
ol the lalctitc ndt<u» and areas now such a compiconus ieaturo ol 
thu cotintrysidf. 


By the tirot that a gruduaJ suljeidence ol the cgastul borderland 
took plute in the Sfiocime Periofl. (equivalent with the Gij GrtHip ol 
StndlJ, ihe deposits of dctrital imitter, miiMy ol a calcoTBous charartcr 
would naturally Ijccomc miirr nr le^ licBvUy tnixed With pnrtitles ol 
lalerite and imhjcd with hydrate of Imti ;— hence the pttvaiiing ycliow- 
cuitnir of the Gdj Gnnip of IhniHiitic-liuiestoaes and conglomerates, 

TIh: basciiieni beds rd the Gij Group, being mnstitubed mainl y 
by littoral and occawnnoHy by deeper «a deposits; prestsnt a sedts <il 

to'‘ ~ °1>»' »"1 looidy 

In ^rfanittr Stall: merates and occasiondl coral mfs, wliXch 

arc fairiy well nspitvseiitcil in I^bandar 
Stale- The cotigtijnu<rales air, as a rule, exceptionoliy rich in fbsiil 
icutains : and aJdiuiigh oJ pw comruerdai value in ilw stone ujarkrts, 
ate tiPVHrtbdms weU worthy of tJ*e attaition ol pdlafontolo@sts ond 
collector of musOTim sp«a:intrns, w idth snmethnes realise * fancy prices." 

• m iii^^ p. " 

t atwf Ib> lH4t KxpqKd hv I he twaks of the Gdl Hwr in Hif.l jSj* 

Jitwuiin, OteL Sttnrf, Jmdin, tflTB, aril, jv J33, 





Plate LX 



Reffd. No. 148 . 63 .—Coosollflated Shell^saad, 

D«rk Viri«lT« 1 ^ klopo iif ftbiido Dbjir^ 

3c I rnrii o'^af yumrrkntA/^fft^i^, 

Amplllted sa [^inmetcm. 

S —inaMn4l4y ^pf d «lwll4 el wliuwin^ lrffL‘ifei irf lii*i^o|suvil 

»i rucitWT- H -^FJjpn^ufJtsd ruuudrd dilp» of of fburdujfli. 

}y irvHldnetU W.— Canwf^SiHjF miMjiic ccflourlfs* Mcooctnry c^lcMir, 
F^^Cpiupkfe icii; ftokklBud p/ h fcriimfnifw.—E,—Calcified 
m^kr cchhfci^tht TViMmkd pate indued n-HlidBep 

15 blult, pralmlily iJkfived frooi decM^iupoHsil Uurdie- G^— InlertiiiSil 
pa(t>v» of fplaurkn €Alaie w^tonlny; ^\fm'vA^€* ittil iwm Iwndlie. 
Gmlrti, nni^uliiri bm ■iPmetiioM aliifhlly rouudeJi nf deiiJ coSonrlcKi 
<^uArtt. 




















Ga} Fos^t. RCMAtHi« 


■I' 


Cned IflcalltlntCir Cl] F«d 31 i l» 
p^rlMwliir 


Gnod lociiUtiGv fnr Gd} havr b*!«i 

rt^r ffiiUy tctnnclrfi as fcUU'w^ ‘— 


R]U;d. No. itj*j_—Ondcrlyim; Uie tmdy-Textimid Gdj limflUioc 
limestune uf tUu ptnilirallit-iyp^r at a (kiptU ol abnut so feet Irum tfie 
surface of a nm iTrfMTaft. nn the N. skk of tbo JJwdrkadf^ (lonkiis. 


wLthitt the BoJtWra. limit near Porbandar Gty. Tlic nibbly stone piled 
up in heaps by ths well-sides, when wcatbmt}. eaiibe seim to Ikj dosely. 
(Tinwded with both costs and Irne fossiEa of a very varivd tkscriptjtflt. 


rhie% uf the shells of .VoffusM, ctdiinoderm spines and tists. ftasnittntiv 
of PotysM. wrals and ii host of irtker mamio Miocene nttfaitie ranainsi 

(Tndcr the miettneope, specially in tfw 
uiancmiic Ffl44(t-i«Mi4i»fauBS pjAre fuclv-textured >ttai4 overlying the 
IB u* ni) conglOTncrate, many wdUpnserwd tests «f 

FerrtnnHil/ii7u ol litmral and deeper'Sea habit may be identihedchiefly 
spedea of Ori/tfoules. Af ifiofmd iind Tesiiilana: i^ith nnmeioii^ fm^nents 
of cakoieous Algtn. —i.i:AaiftaMfrioH. ^xipulaiiv known ns nultlfHires,' 


FlMtftnTwvKft ti»| Unnl^lkP amr 
VlMBwane 


REr;i>. N<x afio. — Fran a ntuated ii NW, of 

Vteiwdr^. aitd fm Mjvur^il yards aroiind, large ninjibrn 

id iciisw id ihr nhdt^ al iiiullU!^c¥ arc 
wc^uhercd mt periodidraify and ttny bt 
(outtd thifkly strewni upon tht *MirJafr 
*>f tbe gnnmd ; wJiik* by diliBoni i»^rcbliig fragments uf ethinoderm^ 
«iid cnrali^ cnay itbo be jdejitified, ckarly bdongini: fn fhn ba^ment 
beck c^f tbe Gij limuruttcdimi^tofie.f 

Krc;!]. No. — 'tmmcdiaidy umJcTrlvnig^ ilijck bed of 

slieny flngstonra, a mbbly doposiL id GAf expoaetl 

bv eaxmoii, ocoirs tortwii* tlie N\V. 

^ ^ ibmmcii up 
fcismiir, aboui j-^rtb distUrnf frcrni 
the vUlrigc fmm wbkh many bissik wm gatbercdL uiduding 

Uu! intcntal cast of a. sJidl of Strmtu^ 


K^OD. Nc;). 3^1^,—Fsxim aii abandoned wtiU^jiali, | ftiiln N, 
by NNE, of Rcrutwdim. 3 vxry tmdy wmlbeml-oiit mu^utnn spodm^i* 

crowdiTfl with wdl-prcs^rved fossfls and 
Cfti fMiH mr iiwFtn ijf marine llincetic MviimcM 

^^eciurd ; and tire ncighlionrhcHM] appears 
in Iw imlific not mly in fossUifcmiis mcka of the Gi] Groap, bnt m Ih^ 

■ r/ irf *apm, * Namtirv p\i ixiH 3 mfU. 

L*i * SwTMllTfi Kp |K*rtJ jkp efV. 

I C3f. Hi* oifPSi' m pp cteii. 





«4= 


EroNOMjr Gec#.ocv' Porbanoab Sx^te 


laott fiady tpjrturd iKdi yf Uu? PimWraJiiistypc which cim ix tumwl 
to profitfliilt JwcoiBJl V omamental sttaws.* 

Regu. No, isx—A lemttffcaWe ufltcrop, imxkd l>y th« chaiwd 

of tlw: Alsswina VoJaOii, | tuilc S. of BhifwAra. cfisdctMss tha 

11 mnniti f^imcstanc. densely crowoeu w<tn 
striopkon c«nit-4i>s« •» ih« |j)|* braudictl aliiiks ol the irtulreponiriiiTt 
GtjUinHimuMrliMniiiini 5/yto^Jfcfli-a f with a fpw finglu conaif. 

occasjma! vaJvcs ol Veani aaudlalo of the joUwd wimety and n spcti- 
men of TvrrUiUa vtiiato- ; 


In uldkion to the micra^copw: fortus of UJe,—the fossil rtmoins of 
which liavc noi y*t Insu thoiouflidy investi^ted — the (ullowing well 
, , „ . ^ autheniicated list of TtrtJary (MinecneJ. 

si*ii Mimi^ and al^E^dy been utHc<iii*enw m 

c> iw<i n»rt ^jj(v (;ij Group uf lieils uJ timtiniiif-Httie' 

stones atwJ ounglofmeraifs ul Porbandor Stote^— 

ALtufi,—Fra*nnen(5, iv^ual^ tuundtxt of mious tiuHjikih^ f.i/Ao- 
fAaranioJi^ 


CcELENTEiLitTA.—D^ralln jukI JragrouTits of the TntwltcfRFntt:— 
OndfKOfu apM Pachytms miir^hisoniM ^iylophora and 
up. / 

AfoLLLTfiCA.—Cla.'is I^EtJunitajscinATA.—Shclb er oHif^ iil :— 
AsUirU Cardinm Cwaffl CypnWr ip.. 

pltud 0 ^tf^us^ Osifjfi^flc Jwiif/icflSffdia, ftowfi, Pi^t€n fixTsfzi. 

Praunc-tduA p^im, Placfma ^K, Puih^ra Sp<mdytm mmuiiu 

TiUin& Venm Hii^n-scTipi^t a™l Vtnus CJasji 

GasTKOIMIIia.—C as$ii C^tUhinM rusdr^ Cypr^ humirroua, ^ypr4!SS 

nasifta, S^aika tfp., PkAsiandfa Slran^is 

TwochiiM tognaS»* 9 . Tfocha cumtihm, Trocktit U>tyi, Turrildfa $ub- 
TwmWfff and Fo/i*f4 €diwifrJ^im Qa^ss CitFHALOTOHA* 

— ImcjTial Schell of S^pia iiii.j iragmeni ol K&uiUm sp. 


PoLYS&oA.^Small fnagments ol the ectoryste of iindetennijied 
^Tcotrni aiid spedcs. observed in Ihin section under the mlcfuseope. 

EciiTi^ODHAUATA.—Entire (oti, spines and frayjncBts of calaiied 
areolar tbsuesol :—JlttyHia carinate sp., | Cwftrrii dcpr^&a 

* fy. ai f^ SafTiliVp* 

\ QL l>pcfl/ pp, !K \mi % p, 

t PsmiutE. Mtmmr*, ^ Mia.Gilwti*. \m, A^ut nv 

I DviiejJ»*adaLinji3i» f, l%f^4 





Plate LX I 



Regd. No. 148 —Fig* 64 -—Consolidated Shell-sand. 

From onolher jmrt ot tbc «iiiie Preppration, »howfl t» fig. 63. 

WiVTM.w A; SW 1 Itwi-A 

AjiiptLne<l ^0 t^lAmeter^ 

Su-^Fri^m^ninl i-yp^ S4 ftitcllv inviiiy ihnm ritundeil iai'hI itMVrw 

fif itifttffufr* M\—isf ^HHh ttf 

||M7r9tL|;lJy fvcoIciBjwth E*—CsJcifiis^ veoW Usaue* of t.-t-’fcdoflW*, UemTlly 
Vmprt'fCn^ ted Witk drop brcWn imri ivubaliEy JtfrWed Tnifb dr 

rompcHH'd Ulrnlr. E'*—Truver-^ aeclMtn df Njniu' irf ui I'cKiiTP^di.t. Fp— 
«f A mlalibiffn fnrH i/rtiU tkrff-lin^wn frrrk hyilratr 
frVRIi diK!dyrd C#—Cci|ii««iHr$!R tdrnvAi^tfAi Ai|d I win 

lAmrlbc. HI. ^ Fine ^rOkTurtejiSi oikiiic ^ —ijujircn, 

crtluurWifs niid partially rdnndrcfi 
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PispAtiLtrr 
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Cid$fris pamnt^tia, Ciyp&utiw EfAiiwwi^ ip., Eu&pafaH:^tt 

f>a:ettans, Sehiaitt<T gr^iai, TenmtchtHUit ajginh, Tumtuxhinm 
Tsmtuchimta rotusutai and Temaeekitutt tubuttuiotus, 

AftlUBOfOUA-—Ffa 45 mci«s of the canipaoe and dida n| j| crib. 

tn ill list™ tiun of the tnicTowitpic structui* tif llis G<lj Uraoiiltfc* 
jimestottes ol Porbaridar State, it nuy be lUiUsd that Uic Gsngl«iiMmitis 

branns the Iniie rcwgnJsaUc Inisjla ,mu- 
Piad>r>»i. Mii 0rWiiiti»4i Uwr- u^^raied above, also hold imutv mitiUt« 

,jy tjjK 

uakedHiye. These, howvri. aiz more abtuidamly represenu^ in spcc^ 
intcrbeddcd lones, ol ftner tMture. wiD«? «f which aiv abnost ultnunk- 
mscopic, save lot the oiBante rcmattis-which they have preserved, f Jl 
60ch. the variety named 'Wndiralite " by Ute wnlcr, imd the 
cjctaisee atones, crtJWilctl with cluuilkCtciTEtic tests of hotatnitUfif^, desi- 
^jiicd ‘OrWioidaJdimcsttim.’S, ctann prior attentiun Iti this plnMfr 

Itindiralitc has a widespretid dlstribiitltMi in Pttrbundar State, 
but Its outcrops an: not safEicicatl3' wcU developed to yield large blocks 
nf iimarDenial stone on a conimcrcial acale, The principal JocahKes Ice 
t)ies« havu ticen regifrisrod uudcf Nos, lO.i, r49i 3pf}ft Pnoti the 
occttTtCTM undet^round of a toIeriiMy Uiick bed of the stone, however, 
it is but rrftftinaiile to cxjJtiCt, that men? or less dnip^ated beds 
capable ol yidthnit blocks of sulTidtiitly huge dinuriutofifi. and la 
(limnutics to'mcct all market dimands, exist throughout the oxh^ve 
urea, in the HWghbourhond and lastteath tlie City of Porbawdar itself, 
whidiisriow oovEred deeply by the raised-beach,—Dwlrka, beds iil 
cunsolKhititsd sJicII-sands. 


Tliu njicHHoopic stTOCturc of PiniMraUte. is boat shown by samfile 
from the original locality, J milft S. of the viltogo of l^imlira m NdvAtift' 

gtu State, licrc illuBtiated by lugs. 58 
UMraaeo^ strwtnrt a( oud 59, LVt, vritli cxplaiiauiiy text, 

la stmicwbat coaiser-textuied ssimplos, 
the matrix of the rtone may be seen under yj^ing ptmxas of Ifie micriK- 
cope to he composed of the ealcaneoiis namiiM of iteveod forms of plant 


• amra. ‘MnaelT oa ibc gMiiomjo tiMlbfcjp at liariim^r fWatliar, IWt. 

rTr. 






T44 


Ecwoxic Oeolocv op Pokbaxdar State 


and inimtJ tifcj fiectiltar to the Ihtoni] of iJie sea. These an? ehlaBy 
presient in a. fnigmemoiy conditian, but many ot them ooeasirHtally 
liappfji to be ppeservod in n fiiiriy perfect State as slrowo by Fig. 6<i 
iTntt LVIF 

-\nifiug ihti sn prtswved, the occujretice o1 numcriju^ 

txartiple^^ ui ttue dcHi^OJtirly bv^Ui^lEul disced dal tests of thl? JpruntiiijicT 
Orhilmfl0, wbldi belongs Up the fiimliy Nammudmdit, cDdUi'^ iUe ^tcam? 

bt irallfed an "Orhiiid^la] Umwiutii>Iimc!?tfrti4;?md. accortling ttJ 
T>E, G. J. Hr?cL>^ ii Induiks ibe ^peem 0. dispdnm aiid O 

fpktppinm, winch wi-rc Jisenvi-red in tlit Gi|-liTne3toii« nf Simh Frag- 
nwnt^oi fmUiix^m or cntc^rihitu^ of the LUhtdkimmiim are 

alw? abuiidiiiirty represenusf , tfjgnjther with tmtinr testi of otircr fVat- 
immfera , cQmTninatcd shells of moltuHis^ the sfp'tDcs? and other caldflctf 
arcoljir tteties o! ethincridg, ll^e eciocysts ol Poiyzmt Wls of comb. 
fEugrcieiiis of afwi iictvcnritkJii^ itexited maitcr chidty ol thu 

nature erf (Madicd uf dccocnpo&lng all ol wlitcfi aiti 

ckie^ly cetneated lo^Ptbcr’by scooiulEiiry ctildtt in colotirii^ mosaics mill 
diitiliiutivc irrcgiUar gnmuli^ stalniL-d yplhvw with kmc Iwlratr. 

.^k)ai$ontati€ changes nmreovcTp hatT3 evidently Ltcra durtog 

ami .itUT s^dm^niaiion: (or. with magnifying po^ia^ ot about im 

diameters or mortr the ccmniatiag nuirix 
f iririjff™ ^ gipgpi** IB ttsB w ijjsiy lu !ia^^; dcn^lrjpt'd microscopic 

rhomboUetita of didottiitep. finttiietitiife in 
such abimdance* thut tlic luck can btsaid to hatii’ bwn ddopmihtd. 

Dolcpinitif^tiiin of tin- raJcik in Itm^tcm^ 
in the mpbccment of hail of its Umo hy tna^^sti : but dial the mating 

dolomito tt tmt i^otnorpliom wUlt dlate 
EkiibDiuiiiiiDii b proviird by thiir diiicmn:^ in hpcdfic 

pravitys—that of the former being 

gr« 5 ter tkan that. ^-^43. of an isomarphous admixture of cfddtc and 
tnagiicidti* in «jiiiil toolrcuinr proportions,t An apprecuibtc enntmetiem 
is j hereby caused by die unaui of the twn carl>oQatc$, w^liich fci iiftcti 
stiitdngly appantnl in large masses of duloiiiiU'p—presumed to b^w 
previottdy existed Limtstont»,—ttitdr cnvcrauiis^ fissured 
Btrticrture.|> 

* In A ntniMpk^lNsii ftrnri ihr Ule A- iT. r.a^ 

ISHl 

1 Cf. Sim dcHiiir A. Hiw, ' Itinirfeiojty/ t>7q<kin, 1902. fft. niU 402. 

I Him A. f^finen. "thrf-teik nf Gwkray *« 4f h EaUlDn, LnniViu, tiJOa, y, 120. 




Plate LXT! 



Na 429. — Flg^ 65. -Gdnsolidatcd Shell-sand- 

100 jirdei WSW. at TutiKri^ Along EMdlng. 

ttr Watsili?? at iM O'C *yttm 4 'nm( Aprmifr. 

Ampurud 15 Olameleni. 

^(^^IlibfnTKhinht vhowifig tr*m £»!'hiitdcvi^ral 

it™:lure. Gh cliuik ttiiiiv ^ 6^} gmmiitk-^WAlt^nrp 

^WrT-rouiiilrd i;:bvf4lc uoitd frijm KrciitricMMiji hed\i df np(vr <»lriiia of 
Oaj liiTKviiil4d^fiin«1orw'» P« —Tesi» oT FffnlMm Ptw iif'prr sr^qipl^jw 
iWrV h niraJffortn ^ ^pot<»ji(trlir» t|U£i|'i^. 

dii>Miic» of i^iMjLrUis* aH" 

iS>|tiiirlic9^t libroui catdtiTi En—Eni|?ly S|ufq 9 , 



















LiwBEJtc'i' WicwscnenjcAt Tests 
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LfndCT the miifltiscopc, il sfliMtitiKS to diutiiiguisU ht t- 

wMii celote suid doJonute: Iml, as n rale, it may be nulcd llmi the cks* 
vigpe tmiCes tit tlic tonna’, cwtrpleil with i(*.iftdicatiott» ot twin himcl' 
lujtioa, Plight to safficc tP sejarate it fmm the miPPte primary ttiimttM' 
liedni ol dolomite, which morcoviT commooJy shew iwitming by Iiuiit- 
tnijiy about Ibe Mcrlica) axis (d synnnetiythe two tWRUied 
i hurntMliedra iotetpeBctraling.* 


5Iiicb mote debcate and satisfnctory bowem, «« the micro* 
. hcinical tests applied by J, UtiinEHC.t to diatinsuisli dolomite Itom 

calriu and from tlie bnjate,™ hydrate 


MkrockcMlOlt tQitn 
fair |>Ak«i^fcc flfUi IflHlIP 


ol —ccmuimi] in ihn " prtdiLfr 

Hit* * ijf tin? Tixol^ TtiE^ lwt& may be 


applkd tn dtltet pimAir^ yr tWri undn ufitiiral nlwrotiiin ^ 

|4>llows:—{!).—Arivjmta^ k i^ken iA. thft het that calcilis precipitaii^ 
knic hydrate frwu a $a[uiion ol ferric cblotidc irmdH rapidly than 
docs fSalomitc, iJErtiriEac^i therreforap directs itmt one part ol the crys¬ 
tallised chloride be dissolved in ten parts of water and 

Tliia fdtmte should be allowed to react 4>n the sample to Inc t^%cd for a 


few secftfichi nnly laJways less thou one tninuieb immediately 
(lecanUti CaJeite bcconrei coaled uitli a film ol ferric hydrate i wlulc m 
dotamitc' till* i&oltitloji had but shelit cBccL By stihseqaent treiitjnenl 
with stmrnmnuro *tilpfjidi^, the film of lerric hydrale is convwted inUi 
bUtk *«lphiito on caidie^ but only fiwiws u pale groti on Ike Krmirs 
dolomite; wfiile limdte takes cm a sU^hUy coltnir ihm tbr 

doloinite. U the three muierals are dighUy after titrEitment 

with (S l Uh Atid AgSD coluttim, llie bmeite hecome^ blacky the 
caJeite turns brown, bnt the dolomite retnaiiu colmirle^, (lJ).'^PlPep»lrc 
a solution of lour parts uf aliutuniiim chkiridd in siilrty parts erf dlstUlnd 
water; add pstits of lo^mid. and beat for twimty-liTrtr ininutei with 
^tiJTbjg^ Treat simptos wiili the sojtirim kr Irma five jo ten immiies. 
Caldte will be stainecT violet, wiiLle dolonute and bmate fcmarn but 
^glttly afietted. 


Reqd. No. ‘OE more than usual titiercst by rea^cn ot 


* l>fL A. Huun, * tVinuhTf^rf^ ^ irfc Bilfiiisa^CItfihrkhi^j S 7 L 

f i. d. |i. 4^ ^ iL. 1948; p. 37^ AiNfknolfr 

la Vot Till, ItWO, p- AoTe'* "Ail»of Mwowoptttl tVnofrvfli?/ 

Lvui}vu« p. iLl. 
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ib f[«s}i dnnamOD coEoar, sound ahcl toiop^t te-xtui^, and aCCUmnOe 
^ In btucks and slal» cd large djmeiwioa+ 

*hflmr«um|l«w nmmm fat - * , , ^ * _i 

m; Variit^ «i CaJ lof umoiD^t^ sto^woTK, tcuf 

Lim«utk'iiiiinciM spccinwrEi betn^ pmcticall^^ unique? uJ its 

kind omotii; the G6\ lltiwiiitie-liiMsumiisof tbeStiue. ba^,—In scti^ 
tioD of its bdng sooUbr or latiEr turned to commumai aca>yint»—^liccti 
doermed worthy of thi; distinctive name BfniJU'draTU^, from its typirjil 
devulopiiurnt, t| milts SW. of ttie villaije of BLdmAra artel ubiiut bj miJes 
distant From the sen-slioma* 


Although compafaWi! in tssmUal nspects ndlh the Pindkimliti^ di^ 
cribed , the $t£me pre^nts peculLaritj^ in ita^ intimateMnjct]jr>crp 

which serve to separate it frcKn other 
^rw^iaiii 0 I obar- o( tlie Gii group of beds, as 

hereunder detailed ;—11 cesernblos I'in- 
dimlite by bemg btaJt up from tbs remains of a varied assortmenl oi 
manne Biiocenc OTganisma. contented togcUier by aeciindar>' caiciteH 
and ht^vdy indued v\ith the krrte hydrate stain ul flecomposed lateri- 
te:—lint thertr the resemblance ends. Instead o[ wvU-pnisen-'iptl 
oTgohic remains^ the latter, incLmUu|$ the minute tesU ni F^umini/era, 
are more or k$s shuttmd, but not beyond rfecogiritiofi ^ whik amall 
fragminitvnf^tstT^au ami arborescent comlhto predomimilo tci indicate 
the existence ol a fringing coral-reef. Many tots of Fw^arntnifetm. sddrmi 
^tire, as ahready stated, come next in alnmdanoe^ whUe spines and cal^ 
cibecl tissues ol cchifiodcrm»^ the ectocjstsof Poly^a^ and a icw com- 
izunured rccalctfied shdJs rd mutluscs and crustaceans are abo repre¬ 
sented. Ntiliiparcs otxnr but sparingly* and angakr grains of quarts 
are rare. The wbnk of these are compactly entombed in a very strongly 
developed nmsaic of secondary calrite^ which Is much obscured by the 
inimitesiiniilly minute spreks of decomposad larerite,—ferric livdr^to— 
which doubttos endou's the rock-ma^ with its dinracterisric oobur 
and comparativdy hardness. Oolutnite cannot bedeteelcd. 

On the J5th July* iqtb. a special esoctn^ion was taken to Khari 
Kbiin near Khimeshwar Temple on the seUTshore near Ktinchri. for the 

purpose oJ securing a pictwi of the 
to show the fomiatioii of 
Recent snh^atrial accumtihUinns beneath 
tlie sand^lines iliere situated, and adi''anlage taken of the oppor- 

• 1 6b R^puix*. pfp mi, iTitJiiio |i. ^ 

t Ul*Ufitttr 1+3^ 




Plate LX I f I 



He^d. Na 429 ^ Fig- 66 ^ Ck>nsoIfdated Shell-^nd. 

A pQHlQn of FEt^ a$, more Y^mh^^ UsftRlfled; h\mg Beitdliitf. 

Jf^jirhvdAt Wat^>x ^ Soia-c i /«iA £W>ii^fpr, ^J4 A vwWfiri ^4^/kim 
AmitliflMl SO Dijimeler& 

Fi-“P^t ihr it^ a r^Attfonn fDtiiTninirii3r«-^^o/A/^ "P-”* sbowinijf^ 1, riiriAiln^ 
kntpi-wpt^J tJLUats^ juhI dMtmben iml/ pwtbti^ flJteil w\th m fion ttiwit of 
flcrctiulnry caTcite. C. —Suhondfriate cMilciuirW of nufrix Ln 

tnonic^A. C*m - niprcHP* i’Qlouff«i catdiA rtf pajitrlKp Gw— Pftri of il wciJl- 
rqundflJ cL^i Sc mill Gft| Hiiiorntk-UitinitofK. C',— Fafi* of wiiU^couiKSoif 

£kAlit.^ unilH from mnmAcetiw buls of uppo^ tlmlk of UmoPhlfio.lima^ 
siihio. 
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lufliiy. Iiy Uic wa)^ to adti tUe iolk^wtog gpL-ctmecs to Uit' State 
Gcol^cal Colliettion:— 


UhKi. 

S<*. 


lAntKIij ju^ lif^nwrljL. 

sa-riQ 


l*roiii Wirnmi tim tindvrty^rkfi lliii- 
No, Wt. 

W!»(l-^bit7ififc wtiliio Owirfci 
fllnh BohMxk- 



AfMit gbuLk Ql 

MigToghjAf ihcitr. 

^rasit] of IfrtLk Cmk^ Miioi. 
tftit iT^l^fv4 0* 

w-i-ia 

m 

iwi h- 

i&lmH KhAtk Top bjm of No. 

«S'7*l« 

m 

AnisACMiita Intr/ltrfiiJMd OAiJ 
Liliu£«tDDe. 

^ frtft fmtB lop of 

KJiuferiying No. SMs* 


Keen. Ki>. 56s.—Beneath the tlepoeiL’i o( [>cgim Stone, tiaid 
by the nuany-sitet on the W. skli* oj the village oi Ehcg^m. the 

weltshow a cimsldcTaltle thickness of 
cal AHHMMOBf-finnioB* lichly fasaOHernits con^toinetMo ol the 

DvrArka Group ol beds, wtiidi in their tom 
oviedie tlic Gif (Miocene) strata; whilie interheddeil among the 
1 jtter tliere am a few thin iayers ol a luud and very arenaceous limestone 
ol a |Kje grey colour and hue. uni/ono texture, from whidi the sped- 
men now tm^ cmtslderaijon was taken. 

Under the microocope, thin sectiin^ show a Lhnmu^y mcrystoUised 
itialris ol colourless caleite (0 mosaics of about inch actnas. 
fn thia am imbedded:^!),—Mumertujs afiguhtt grains of cokmrtrss 
quartA front to ^ inch, or «o in site. (li).—Many frayed laths oi 
robtiikss muscovite, fmtn tfe to ^ inch Jong by obout r* inch 
wide. (ii)}.—The blurred outhnes ol a goodly munber of fragmcnls 
of ^tnc3 and other calcified areolar tissues of Echmoidea about 
ineii across, (rvji—Occasional traces ol tho rernaim of entuc tests 
and portioite of ForAmimi/era^^Satall^. J/dioljiw,—nearly ifc indi in 
diameter, (v).—A very few irrogulariy shaped bits of the ectocysis of 
PolyiM, also nearly Inch acoHe. (vi).—Stray grains of opaque, 
black magnetite, from mere spectu up to indi in dimenaions. 
Clastic units of tliU stone nccur Irequently in the coosdlidated shell* 
sands of the Dwdrfca Group of bediu 
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Geolocv op Forbaxuab State 


BEfiD. Ko, $13.—Wlwitevpj may haVB bwn the flrigiTl (Jf tl>« 
\t5{gw<idjiw <jf commcfaf, M'tii ^liicb ttic much esteemed ptetnent 

lectmicnUy ' liglii-ied/ ie ntanu- 

T*itoi^-oeiu**iui Ik* ■ tuki rri‘ allnr due caltinatitiin. it i@ at least 

d(C«iin*n» ciTtflin tlial the dfiposilaol mHii malenaJ 

fount) 111 PtiTbsuidar State, ok inrlireclly d«e to the dectHnposition ol 
liUnrite- 

ft fias already b«n pointed out that the prevailme jrrilnw 
jjf iltc Gilj limoniilc-limwtones can bis distinctly traced to the bredsiJig 
diswn ot tbt- neiffhlboiirinK or undcrlyiojs !at critic matma], t*bicii becraws 
mil (inly iiwwtporatcd. but ope-rniei prindpaUy by htairane die limestone 
Tjiote or less luavily mtUi iemc hydrate. Wltm this liiixwiitic^liitHStnno is 
exposed bydenudatinnaiid reacted uponby tneteorie waters,, it imtoraJly 
disintegrates into liiihsiHl oral wtl. and, under favourahle arctimstailces, 
among which pnJemged aqueom MiluratiiTu apiiears to be an importaot 
ii not essential laclut. elianges gradnalJy into a photic condition, whJcli 
tipon beoomiiig dry' by seasonal diangra yieUli the srslt and easily pul- 
eealsabll: sohstance tmuwo as the yeUtiw-orlire oi commefCE. 

Only a coUfite ol localities luivc, up to the prej^st. been lound in 
Purbamlar Slate, where this tawl ol ycUow-ochre is available t!ee i«i*' 

registered a? No, i/O.* in the nelghlKiiir 

v«ii(,w.oei[rf aitreaur SatSinr iJutJuiSiii Templc. J mih.' 

vna iwiakr* ESE. tie siTiri:in village of Saldipur. and 

the other tar motr important «ite, lying spproxiinateiy i mllo I£. by 
ESE. ol Wlakta.t and cited above as Ko. 313. 

fjndtir magiuiying powers ol ino diomeura or more, thin sccti(m> 
or powders mouat^ in caooda-balsam shows that the raateriiilis miunly 

comfiosed ol excrs^vely ratrmie irregular 
i mfunB P k edibimuiiji m gnmufcK of caldte Riofe or less heavily 
ytihm-ockn stamed with ydlow hydrate of iixm, Tlic 

granules between crossed njeob exhibit only faint mtcrictencfrtints.— 
iridescent greens and pinks of a high order ; but there arc no indications 
of dokanitisaPon, and the rock is sometimes streaked or veined with d 
triBc of opaquc'black troa-rHcldc. Even when lokrably cumpact the 
niftteriai admit* ut being rrndied Into an Unplpotili! iHiwdrr, and the 
disEiidated granultw ol [ligmcniyed raid to can then be mine remlllv 
measured under the micruscopc to draw that they seldom ex.«cod 
inch across. 


* i'A Id iVjrii. ' fiwtallre Rofieirt", Pf ke«lll, el. 

t rWr M 4m^, * Nurmti're A*{i»n *, firp. eilU^xT j alia j». 4a, 



Plate LX IV 



Begd. r(o. 429 . Fig. 67 . Consolidated Sbell'Saod. 


]O0 jsrdu WSW. «it TlUlkr& BcHldlfljJ. 

#>■ \\ ^T^ Ht SOvNV fi rnnfc AnMfrimi JpffiitiT, 

A}»|llltLfr4l 1« Di«niel«rtl. 


S.— clijfi^ *>f IrtmfcJJibmtiL'hliiic lUdiifinK cirar lrjicf?i of liisnokt^tt 

S nHldiiiii Mnulion flkRmjfti WfittA 

f^^tropod. G-— WrlLrtFunded linll* Omi limpullic-IiitiHiimf'. 

4;',_\V«-U.rvn4iiiUB4i turtle frofti BntilBfWia brtts of Hmt* uf 

Jimmiitksliraie^tone. F.— foutirontt F^- 

TniJ^^nifiBil •Biiti’aii *if fciriiinmkfrr>— Li— KskUtitIrtI ffaiJThPfil 
4 kf nhlUpore, %p^ Q.— Mbmtr ifruiii* wf j^oli-kurJ™ qunrtt. 

^ mjr^y «pnju«». C^^CaEourlsM ifiaiiilk'^ ol WOftdlif)'c^tcitCT C*— 
Fibre ui BflcerwluFjf cftkilfT uf epmrfkiifiif 
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Group IL—Tbe Owarka Group of Buds- 

T ii£SE DEKii^TS which have not V®* heen fully invKtigat«l, wow h 
toOTttl by FrooE,N* on Acoount oi their bcsi aqd most typical 




Tta Fhfiir^* IVntoj^ Bli4ii t® 


ZMhttrmiiM of Hm W M 
irnrM i4iwipi 01 Mil 


dewluptneut hi the Gnfikwan Taluka ot 
OldMUtiaiukl, wtiicb cuoatllutea th# extreme 
norUi-woateni propjuntary erf ll*e Ploviace 
of KJSttiiAii'iiirj aniJ of which the sea*p«iirt town «f Dwirka is Ur capital. 

AJthough the Utholi^tca! charartets of the Dwdrka Gruup of beds 
art- iTcty vartod, and in spiio of tite atMtur ol any tJaaily detomiimble 

foesUs theiejn which iximspoDd with those 
flf tlie endcrlylnfj GAj Group, theh relatiimi 
are ‘ pirdiably unc of conformity ami the 

Off! irf their tower strata is therefore assigned to the Higher Tertiary; 
wliik FcudEs lurtliiir irbservus, that. '* though tlie totaf thickness is 
incoftstdenble, it may be possihje ewentmlly to divide the btads into 
siib^Ttnips, « ti> mark off some of Uie bter ditposite as Ptoistcinaifl/’l 
TIhsc later depooitv. tlufte to every naisou to bdiew, am eslcasivdy 
developed in E^urbwidar State i and, unitor the itames of * Kuiicliri ant) 
* l>i!gdili'Stciiie/| lurnish on important sham of Iwadly tiaed hiuhliog'^ 
mnlertok. 

Foi the fii simplicity the IJwarka Oioup «F beds, a* Uwy occur 
iti rcirhandur State, may bo divided into tw^^ nuun sub-groupo;—the 

fiisl comprising many varieties of irfnicture, 
»r IS* Dwarfc* Bta* sgtoeitig in tRUig more coorsety tci- 

ift racMnCMi' SMI*. lured otid of diowing evkienees ol having 

betai deposited directly upon Uie undorlying beds of G4j hmonitlc lime- 
sttmi:, npoo the boaeh and shaltowa of the littoni stow ; while the secoml 
sab-group, of finer texture, was manifestly depfaited in cfecper watcis, 
ami probably at an early period ni the PleistooDne age. Other distino> 
tioja arc. that the first sub-group pfcsonte a variety of textuns and 
colours,—from exceedingly coarse to tolerably fine.—to shades of grey 
brown and aonuHtmes quite black, aud btang composed pritKtpally 
of the rtimininuted ahelb of mollusa augmented by the remBias of ot* 
g^uusms of idaiUow-littorat hafet, fiaginento of Gilj linwtiitk-ltmestonu 

* Mtfmcrht, epoi j ef ISftt VfiL alf iW* tr S'- ^ 

HtnkuJ M th6 IiuUl,'' tntl Ediitou^ C^tcnitU, laOS. fii 

I If * akrnait* Jift enHU* Kcriii, s »» fP 43 , *4 

ncd IdOs 

■V 
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and quart! eraios* may be dasiified tflgeUwr aa ' Cfinsolidfltod SbcU- 

sanAs; of Plincaw agt llicse occur 
CaoHiMatM skoH-uad* ft pitiKifHUly in ibe foittJ of raised-bcaclus 

all ahms the coastal bonkriand of ibe 
State, and extend inland for vanable distaticea,-^ to 9 odles* boinjj 
cspeciaDy in evidence to the sooth ol Porbandar City, in the lorm of a 
uf low lidk, and underlying the sand and mud of the Great Salt 
Hardi. MudiGcatioos aie also met with, wliidt may be jncloikd in tliis 
suhigrowp. b Uw iurm of ’ CaraJ'Todt manifesUy. the petrified ftdics 
cf contemporary reefs.* 


‘ Knndin ' and ' DegAm ‘ Atones, already alludwl to. icpnsent the 
second sub-group. They are cssentiatly ftimniiniicral limestones of much 
^ ___ finer tuxlinc. that ha\T evidently been 

Umicfarl mm4 iNiM™ ForanJnj- * * t i 

UiiT deposited in tiM? deeper -Brnttrs cl me 

mafinftlittoraK aJid caiiiw>t be disiiitgiflishetl, 
under the nuano^p^ aione^ inoia the cl later date j but the^ir 

mode of occurrence in tlic field, directly overlying the stmta ol the 
lowr Dwitrka sub-group, serves to instantly ^porato ibcm fPLiiii ihii 
ttiiJiolttes ^ ^liik they also presiisnt a markt^d difference m geological 
$trtictiire, being mainly of ihe nature of ilagstones. compoaetl of Isunm^- 
of Iran I to 1 inch, ar mofc in thickness, of allOTmtcly coarse ami fmu 
tesaure. Tlte ccsarwtly toxlttred laminar, moiTOvvr, are gencruhy indued 
with the msty-coknired stains of iron, so tliai ihe rock exhibits a bandE^J 
appearance and is tiabk lo ^pllt a&imckr fiko a sdmle. Jievrrtheles*. 
large blocks of Itoni to 13 inches in thickness, i;ss|rediilly fn^m tlie F>eg jm 
sites, are lEencmlly avoilabfe for budding purposes^ and much used for 
tbe foiiiidaticns of dweilmg-houses in Porfoaudar Qty: for it has been 
jemnd that wlicn Imd huri^ntally, the atone is capable Of v^ithstiandtcig 
4 !t}on 3 ious ctvskhig straiiL 


In eiKifimiatioii of the ohscrvaticiris reconded above, a feit- irpfkal 
drtcnnitiationik of typical may now be given os foUtWi 

RjKyD. No- 5.—Token frum a large bhick ol medium textured 
'Contolidated Shdh%ond/ al liigli-tiik mark, forming breokm un the 

bcanh^ below the purlkns of the Hj^a 
Saha's Palace, SE. (ri Portaxndai- City, 
Tlie dominant constitoETit of tlus cumponi 
greykh sionCp is eshihittd by clotigatcd. somewhat rmmitel fragments 


Cm^n±air 4 

tfm'aiiUH Sbvf* mmr |b 
Filut 


r^ 4r * 5i*rnJii¥t Itoptiit \ pp. iirii wfij, 0 ^ ei* Oil* lidi anil 41, 





Plate LXV. 



Regd. No. 429.—Fig, 68—Consolidated Shell-sand, 

^rora PDoiner poriiott of Iba some prejiariiildiL,—H jC- 87, 

WhJM^ ^ i im^ A^FtuFff. 

AmplUIOfl &0 Die meters. 

To ohow iho iEiliiDiitc tfruclucv of tlw co-nuidLb^ Glifoui, mxandu^ oiJidli^, € . fnor# 
nt4i E,inflf Mug cofit|Hf[1)irFx by appmuxic llWti* 

fnmip C'l ih«lr tcrmSmiU cr^ixitUw ^lui in S-— {^l^^uiErd Nic- 

liarn nT Ihc «Krt||« df WiTfFhrandih, «kar rrftfwt ^ hhlofoKEc^il 

BtItMJtuTCp G+-^\Wil r^&UPulfui cliuiic iitiEfp Aif GaiJ UiQUCitUc-BtnrBlOfYff. 

Clftitic ^nU o7 «n;inuz4fO|i4 Gil} OntOCtillc TiltltBldiu?, evidently frnm I Ih 
tippor I Iw «r iMifi, L, - RcmTi4lei:l «f nulJ< por^f^ 

ip. Tir— Tau^ntbl «MikRiFi of roijiliritrm /W 

ip. ErPipl V 








COSSnUOAtED SaElL-SAJSD 
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Wiui orbblts of Gii limwiitic-limcstoije. ^smspiOTOii* 

imnustakaldc ot. P** rnloitM. foa^iif cuntents und gcnetaJ intutijitt 

, t^iT» • TfaMc vifv in fiizcs trTRti aiKiu,! m m* 

,«BgnusaWc Trflindftfl ^ ^ ^ 

'picas of Dolowrtcs angite fdiop«d^) may 
to TOi men- "'‘1 ^ , 1 ^- n ri niiYilt Ml of liiesc dasiic purticks ue 

poriioiic aro boaiKJ logctber by tnosaica oJ tlia siwu? nuMnO. 

Tje^n. Vo iA.—On ilic W. bank of the city creek sp«umcd 

by l^bridgr of to Rind«^n ftt™ Porb^. at 

liy xae nnug ^ ^ Phle V. there sa a good eepostw* 

o.^.- MSI-— -.» ol be* el l>»*ik» cmaJIteed 
Kf, b«ii « th« ot* Cn*iLew sbown rtoting upon strata oI U»j 

linwnmc liin«tone. The ispwiinmi ™d« 

eensiteubeb. w* Ulw from ll»ISy 

Krttniociciil stnicuite, rlitilf tissnrs fiavtag bc«i for the ni^ P^. 

plates Of cdceirkse calate. It i. dear t^t 
m« ol iheie difps of sbelb. miBt have been coropowid of the less 
rflbkJofin ril J^)natc of lime calleil aitifiOtrite ^ fw as Has^ 
WseTOTs t the pioce** of leciystallisation has lesuHnl itt tlic devdop 

^thm the ehelHmstrwite. Ihan that 

ITaleorton^ bfrxlioi! "“«** «< f '“” “1 

qX es is pmht5ti oruttward io mnrk^ 

tumiMpK xtvmmn ri tin. the tiriginaJ outlines of the chip. T|'“* 
crtMiuaiw Sto»n^*^ '«» '■« chiiN frefiucully tneasum by pja meb 

Many vweU-ronnd.nl anaU pebbles of yeUow G4j ^ 

i inch in di ameter ate con^cumt^t wtdie pioees of luhoikamnim. 

* Vidt AtfrilVliaP. 

t • fiilrelaifr lor atmimt*Ot»nbrlil|r. I®®®-1* ^ 






Et:tiNasuc GnoLftCY of PoftflAWDAB State 

i lo ^ tilth ames : enlirc broktn bits of 

^ mdi ot l«; a^igtiliir ijraim (>C dear quarti. ^ to — uitli.: ajid 
punicio:^^ id tlw iiajii U&^ut$ ol Pofysoa iwitl ££^tiiof 4 l(!^i« art also pnist!Ot 
Tilt entire tabric h strongly rTccddficii; its c^cntiiig nmtnx bemg 
cotnpwctl ol a fine iwui?ak ot ckar. cok>iirks& cahltc. wWdi. however, 
tcav^^s a lew small hiteftpaces. e^Tify l«:re »«ld lliare, 

Rjigo. No. 14S.—Tbb specimrcL, pfe?rujTiJilily tlolol1gi^g to 

the low sub-group of l>wiirka bciJs, woi Ukmi Imtn tht atopcs 

of a low hUiude calied libido DliAr. i| 
CitmMbuaaM o* mih^SWi bySSW. ot Bli^rwAra, resting 

lalcriie at ti> SB*, and o^turJap 
ing a bed of Pfodimlili^ of the G^j (irmtp al tta K£. h |)ectiLLar 

111 slio^viug badA ol light md dark hue§ varying fmm Light and ibrlc 
greys to pnrplish-bTowii imd aJinost black colours, nnd Coarse os woJI as 
fine textures, Tltere can he no doubt that the nnosiml colmir& ol the 
stone an: diK: 10 tcnn: hydmte derived bnm the aubjocent brerite: 
a isotnewiijit slmiiLir cflcct, from lilw causi^. being observed in the outcrop 
ol ■ Dw^rka ShjcUy'lmieatooi^ No. 351^ il miks SE. of Biilyitleshwac 
Tianpif, near by the La-tcfitc fonmtiotts oi Stmiini-t 

Thin wetinns whfui subjocU^ to micrnscopiottl exonitaaiiimp ihow 
a difercuibikm into mt leait a coupk ol vurieltes,—^the light aritl Hsn 
<iaik. as follows :— 


The light variety bos, by nxaldlkaliOQ^ betm practically ccnivirteii 
into a mimic of alkitriomorphic crystals of colcmrless cakite^ vneying 


ltlimik»^lbit SUnictvra nf Ihn 
UW VMitkar «f Slnte l^on Hbaita 


from ~ to inch aox>^ Sonoe of 


these, exhibit twm |im]eL!at«--C\ Fig. t»E. 
blatc LVtTl, Tbeiiumic plates moreover. 
CDHiELiu the shatkwy rocakilbd reiiLiia& ol organbiiis,—chiefly the oikified 
Menkr of edilnnttli. and tte tt<=ts of a kw Ft^Mmmi/ira, [jdnd- 

pally a form* pfobahly of ilie gmuf^ PmfrffpUs, slightly mwr 

xhm indi in kngtk and a few muihform spede^. Thn^uglmut the 
Bdd-irf-view, tlw.Te are many patches of tnrnslucEmt bmwn matter^ fre¬ 
quently withiTot definite outlines, and often covering parts of mon* than 
one mcmic unit. Tbesi! are more than likely to 1)0 altered products 
derived from the decompositian of clastic particles of liiteritc, ajul of 
the niitnre of krtit hydrate stidm; luii some ul tiumi coll to rn^ntl Ihr 
flakes ol paki^onitc. so auamon in the decayed n^muanLs of vitreoiis 


■ V^wit ni ’ 3 CiirriuLv 4 pp, JiU* Ivir 

t Fidt ’|tiini 4 Avv EC^pori,^ pp. ciar, tutinoxirl 







Plate LXV \ 



Begd. No. 474. -Ftg. 69.-ConaoHdated Shell-sand. 

fmitslQiiB W«rrj. SOO j.»N N- bX NNE. «H BabuHkhlrft, BaW. 

A’rtvihW ^ WAtSOJi it StHdir o^7 .VHwrrir'u; 

Amptllled It Olin«tarsi^ 

ejor.sP.i<Hi Liup). .< F*rt!»iir !!l 

MVlI^LiumliHl clusllc unit* (jf yipSrcwKilifdwiiGaJtlin^f"#!* J- t'l^***" 

«Tid IreBUifflitAr)' r«l» of F"" 

L,^R*™™U!d wt «»f mo k>\ Q- 

MrlWlT wrtiidiJd oT . cUrerh™ ■<oHrtr. X.-HuT^y 

hTtM^piu-^x nw fitkd willi 4 odkHiTteiiaMionilAifj 
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Tof Ruauo Duak Sn>i$R 

ij^.fnis iKicia Tiicy ate feebly rcitiiigrtit. Angular grainf* at mtourles 
quartE arr not ol Ireqacnt uccumricej ami of oiinute dhncnsjcmst. ft:, 
tu iueb across. TliL'y, can^ ol course, bo reailiiy mrq^nisrd bctMreeii 
eretieul nitols by Lhdr ifttcrfeitnce tints, wbidi. bi thin sectioffii. gwt 
tiic whites, blkn^-greys unit pale yclluws ot tbt liist onlet. Lastly, by 
ililigettt MorchinK, n tew actcular scobs of cnlourkss rnttscoeiti!,— 
meaKiuing from ^ to Inch In tettgUt, -jimI less, than inch 
iransvoisely, — may be detected at int’AitlAi' inletvab ; ttie pn^ytina of cute 
ol ibese is initicsled at Pig. 6t, f%te LVIl], Tlnse ewaaMlingty 
delicate laths, tiinn^hcl(»j« diow btt^ cleavages, extinguish, blnight, 
□lid give jntcrfercncc tints in pinlM and greens nl the Ihtnd r,ml<T, 

REcn. Noi Pig, 63. Plate LX. and Fig, 64 , Plate LXi, 

anr rrfirorluctions from phtitoniim^THplis* taken from iwn adjoining 
Mh»-wpuM -J ih. pnrtifiius of tliesaim* ihin section to display 

tli£ ^ttrictum^ rjf tlie dark variety of' Con- 
S4iUdatcdShDU*5and''tmdonbt«rily bdrtngme 
to Dw^rka GiiilRipcirbcfls, lummig ttH: luw tdilcKk cidiod |i|ii3Ldi> 

It will ht obwjmd that thi^ fmenil ^ttioctm nl this appa¬ 

rently di^f^ widely ft lira fliat nf the vitiieiy j hut in irality both 
air f!^ntm[ly thr samo, sai^ir for the raoitncf nt fh^Enbutinn of th* di> 
^!ump«ed iffoduct^ of lutmte whidi d^icnniiitis the cotour of iho 
atMl pftrliap^ a)^ tn tfie uf tlidr fornmirafonj tesba, uihich 

pfnhdhiy bfdorii; to flLffi'fflut ul the mariflc ifiloraL 

Tt may ulsu noticod that in the llibrdii^bly rc-caJii^ib^ chips of 
lamftllfljTTiJiclijatff sht’ils, th<3 calclic mosaks are o^rie^ 

Uian tbo^ of the auihig^nntis tiuitti>{a tht? fomier rn^uiiiig 

fmra to ^ Inch juctx^y \diilr the luttcr fKldom ^ 

auitl average! abotif inctii It will Jibo be tbit the hnpuntks 
trf iki‘p Ibfnwn jpoti-hydnitr, pushed out. to fenro qutic a fxn$picuoiis 
boixlrr rtamd the dilp-psendninorph. The tests of Foramim/fra 
to 4s hich ; shdl-dups, to J- ioeh t I'Chinoid tisau(^, ^ to 

4 ^ mdi, iitKl quart! grains, fli- ioj^ mcb. wt all raladvely cioarsifr 

than hi the light variety, Figs. 6 t and 62 , tliii^by denoting sechrat^nta- 
tion in a sJiaUcmer iotic of tbe fnarint; littoral 

Rcgd* Nix 410 . — Ji^ as the pebbled on the s^ca-shorc or the 

^tdly sajKis oi tlie be!ach tend to be sorted by ^ditltlogs into coarser 

v>rtMhM M «# C4*«iid>i.d “■ Itrtii of clasUc imits. sn, when 

sMHapte coasolidated, the resulfing stoot; is fctuid 

in Mdimentary rods to vary m texture and frequently in coitqioai- 
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tina, both hori^ontimy itni vmkaily, and a g!«id case- in i»int ta 
fiimlslKd b>' tlie siiedmen fl! * CoiteolidatBi Studl-sand ' now under 
eoRsideiaUon. 

The stfme ontdopB, at -1 cotisidL-rahk' d&tancr fracn lb; 
breibcrs with whicti it l& cantinuoiA, being iholalttl fnun the tatter by 
hluwn-sand : and can themfcKe be traced part ond panicl of the laamc 
(kpoeits aJieariy dc^ribed □» ‘ Regblensd No, 5,'* It* site and mode 
of cic<™»iice. uses- etc., also been recordedt : so ilint )i now' only 
lemains to cousidcr ha inthnalc stTuctuie. 

tn preparing thin wcUtms lor mictnscDpic exuninatinti, it is es- 
tmitelyclifliailt to sectne complete sliced, on acoount of the latip* <iuafiti- 
HimKWfle siractDrv or tha ty ol silicisoo# sand, with which tlte calcBTe- 
CMMtUMKd iMn-Miia t» th* [n» stone is incorporatviL As soon » the 
a etctejra. Iwanws thiii enmigb to dbtittguislt 

the nnlutt of Uv comiKincnt parts, the hanl quartz grains are torn net 
of their places, leaving only a ftw remnants in ibo oihcrwiso vacant 
spaces : tmd os these spai^es ptepinnderate. it may be takjen fnr granted 
that they wifif! once filled with qnartz. The spaces are usnalty of imegti- 
Isr ^apes. and tbcMC of them that are stiM fillod with the cotourless 
quaru, show, tKtwxioi cit>!ised nicob. that tlfO iodlndual ipmns^ liad 
been subiocted to gteat strain, being slinttemd In all direclloii!fi, ^ LhiL 
the unib: of quartz, when thinl y sliced simply drop out In small pieces. 
Tliat the cracks arc not the icanlt of the mechanical mcthmls orn| 4 o>'ird 
in piepatiug the thin section?, is es'tdenod by the fact that Uioy are 
filled wiiti flpcondary silka. ami thecdinc dearly of oJd standing. The 
quartz units in this spedtuen vary in size tmm Irsa than to more 
Umn Inch weros^ 

Next in order of abundancD there come many wcU'inunded units 
of a raiy mmuceom limisteac, which stnngly nesembln if they art not 
identical wlthfRhtiotT* of oertairt interbethled stoia already dcscribod 
as No. * Tlies* nMudly give dliptkal scctitna. of tolerably unifurm 
sizes.—V,. hy {„ indL Hu' s.hdb of moUnses, chiefly Lam^iU/ran- 
(hvtia.-{i by 'ii mcli. on an avemgo, show marketl traocs of histoln- 
gicaJ structorc ; while the less frequent tesia of Vi/ramimfiFtt, wjoitUlmes 
large, b\tt mon? usually small, nwosurc from to os ttiuch as ^ Indi 
across, and ore prindpoJly represented by members uf the family Rijfafi- 

* 4 pn 

f Tvlt ■<*tt<«ruUrp Seport. * |ip (vssvil^nxlK. 

1 Tidt nf «afD«, p. 14T, 





Plate LX VI! 



RegU- Na^ 474. Fig. 70. ConsoHdated SbelLsand- 

Flfl^taw Qunrry* 500 ifdrils H, b> KWE. of tlabarlhhkr«, BafpJ. 

Aj vVATWf A 14 Af m^wr. 

AmpUricU IS Dktmtter^ 

St. —€?fJiUni:lll|tf |ri (if Lremtli'i'AMiiMi^rnto^ S ,i.^Cbi|W 4.11* '^Itlfkll 

wf hiii0Jo|E<rAl »tinu"i;iire- Stl.^Litiglliedinaf nieiTtrtu ^rcllbti 
Ihrmiifh ^mqil [rsiilrcipQhJp ^ilr^lnlirarm ^Wi«jui// .n,f. 

(tilf tweiiiIjciI cbi^itr mill* of jrfiJI^U' In Imrvifvii 

Ghj riillD«4<»ur, —Friagmutlt of L'nkcifk^ hiMilAr tif c!4!hh]iibi.K 

PixUuri qf tliAlluAaf l| —AngidtAr a A well 

ly }0>^in» ef ^uAriJU *pac«v^ All iniirtTpAirni. 

i:mti(4elf<ly flUtfd with m nreJI lUoufc ot cjUdU^ 
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COMSOUOATEP SHEU.-SASD .OF TO.IKSA 


IS 5 


*. aibodimt. i.nte. w 

„| to » w» »“ l>n;i»rtito •< 

together, so as to leave nm i~«ij(ir culouftes gr»JitUe&^ 

XatU..t.*-aaxyca»diemmmate,.n^^^^^^ 

Regd. So. 4^9-^Th» VfS'iff, oT llw viltige 

at the ha»of asmaU ^ 

baa the aiJvantage ot tioog 

*****^ n IttiBc although tio 1»5 

„H »t«.«td to ■”. L‘y!L!Sl ;r ™.ll local ntob. Tl«" 

v«t b«n mail* in Uib« qtianutje through- 

“'.'rrj.::.:" ““ °' 

^^eJUl>to.»l<tok.ll>«iUioectoiln«i™- 

u,to .1.- . .to atnc ^ ol SlT'tom .to. 

bv the excellent itpriKluctions P ^j^Ucl with awlat right 

js=ri? 2 ST.-i£ 

PU,. L«1 1 FK. «. l-We .r aSto 

M. put. I-XV. I. ^ to tolas 

tlmt the dnslie ^ wh ni^ and Iiu: distant Itum the 

(Itaivwl liurn luo-eJii^wnS ijuist narticlfis am hcM hitnly tt^lhsa 

«rteofs«UmuntaUntunndthatt^.^c^^^ 

„« grnms. 

the latter oE «hich. in 

wbidim^te from the «ic ^ 

a kind ol nnarulitic cavity a «*«««- ^ 
cxystahitc nut Into ffrains hke those ni the mosakS- 


taJluc nut MHO a— --- 

Thi. dastic units In order oJ Lmpqftnnce Cfimprise :—^.—Bop^t(iA, 

2lhi» ot ttie Bbcfls ol laindlibmndiiate or bivalvn 
rtumded chipft ot t«‘P “cn. ^ 

ctoiHUfrtustrfc'CoMe’^^ logkid structuiv, botaie soiwtitn»<^lijrty 

SM)t.MndorTa«t)n renincedby caldto. ^ few eomplete 

a,.to „1 mJI saal. 0 I«da a»J 


1 


; top-. 
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ckss oi mciilttecs, Tbcs^ fihdly tonstjtucntf^ vuxy very acmsidcnhlv 
tQ fitzes I^ihc duti^tei] diips Irunt 4 . to Or so Ipag, by abnu* 

lie to A tncli tiToaU, (iii).—Mosi oonspjcuuiu ait (he wtU-rountted 
unite «( Gdj llnmnitic limfstunv. idntdfiabtc by i>i«i wilow to mddy 
btowtt cotour and lussil coutente. and /rtqtwijitJy yffiiod by simikr units 
(fob of minute ao^r pariiclts ot t|iiiiTte;) which wtrre prubably dcriotel 
fioni the ttiin anmamwi. betb imeroilAtca wth tbs upper strata of 
lilt gniup. TIksc unite att inorc Emiform in fsiKes, \'aiyit\g trom 
to iV inch actuss. fiv).—Entire tcsis and fragments ot Farittiiini/ent, 
Ircciiacntly exhibiting strwtural details, and mcasiuing ns mush a£ 
umJi acrusi. fv),—PaitiaUv louatled piect^ of Lithotkawmitm^ 
Ivi).—A very euboidiiiatc lepwsentalion of bits of <»rala. Potytou, and 
tchiiMjids. (vii).“A few groins of quarta. whicli are pi'^uJiar in being 
fairly ttdt-numdtvl. and <d showing signs of laving boen ehaltcred. and 
mr-jitlcd by rmnna tions of suoiidary silica. Tljes*. scUoTn exceed if- 
inch ucTMS, (viiD.-^Lastly* almost every thin sectiuo examintd, vJk 
found to Md one itf more small ineguLar fniguiTOte of much (iccav«l 
gramiphyrr, showing micrupcginBtttei 


Reci). No. H| 55 ‘~Tbat slight vmiatioiu cenirtanlly uvnr 
among the ‘ ConsoUdatsil Sbdl-saodfl' of tlw coast-line in Porlsmcfiu- 
niarSMUiM d Uf Stale, is well ^ixemplibed by the spetinwn 

mte fiir«rCrMiii >1 Nirt- nnw under ctmnideratibn. which vms t gVfn 

from a very fiiie oti tuyp ul soUd-loulciDg. 
false-bedded dagslomss tm tlw SW. banlc of the BbJdar-River-Cfwjk. 
about t traie NW. Iiy WNW. of the town of Navibaudar.* TIhj sljine 
Js of very cmninct, and manif^y uniform icxtunr. more anaiaamus 
^.m iisutd, and would be available in thick slate of lurgd dimensions 
if it wet* not for its itnfavoQTabic situatiun lij' the side of tlic cttekdiank. 
which wotdd mokn tiuafiying on a large scale undnaiedde. 


Saw Jot a very few ejetm large clastic units, the tuck is cuinposed 

of tukxably unifonn-stasl jairticlis ; but ihcw are so cJrady crowded, 

_ , that littlir iir no intcr^iltiul 

1 spaces are 

t>* CwMfiidairt swn-Mihi Df ii« Oirse* wmn present, are lUhsl witli 

UMisfHUw^nstk- an fine gninular caldtCj sboivv 

itig faiiil tracer of a &brous tendsmev, 4ind 

twcasionidly developing into a matrix of minute mosaics of Kaxlndarv 

CBkite, sotfttly discenublc with a maguifying power of 50 tliamotors. 


■ ty. wmjfrv. Repun», pp, 







Plate LXVfll, 



Re£d. No. 34S.—Fig. 71. Foramlniferal Flagstone- 

ETqii^siirt. WSW* qT DtfEain. 

Ar V%^ 4 TS 03 C & SoKut t| i^r^ XternrH^i 

AniiiJJfLed tB 0J«iqet€rTi. 

F^r-rtfrfiWtttp **1" fofniiiliiifcr,—|»f?ikdO'Oujiti£ iKiril^. 

r\'-Sinfflto' pvrfL'tTKttf vhiimiHrr tif l«»i ^ ip — 

Allf-d NinOnilKiui. Jrrjpty ^lairrrfl wilh (ifnif hydrate,, 

— VVcll-TtHii5il«± duHlk- tii}\ Ib of Ciiij UmorMlk ^Uctkeuldc AmiArnHwil^ 

rouuiliH] tiiii-iUin Ilf nnic with liingk* iKTide^ PeJk^l:^ ol- 

fitrifirphltUi Imuk with mvwv Ihun one ooTltic^ i4 

tlip » frw of wW-^h iliitw imrvft oThtfelihlu^rnUlrneliift*, 

C»—CoLiMirlo^ ETloBilic af ceijot? i-twtiplrtia^ly fiUfcnjg all lcil^% 

ipuLim. of iMScaniiari/ aiIl'Iio p^eiidciiiorpti» Altof oi^Aiilu 

remain E^^Portj^ of «ptno of an ecftinokl. t*- —SkIioit of llukllni ol 

4 iiiillipiii^rp- Ttusne Jtiv mi i^uarls j^rahii In Ihi^ 
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The dAtiijc units An prindpaljy uf but thm m. 

plrntiEiii rcpc^ntmtinti (i( i^cikkizrt&^ qiutrt 2 gnilfsft Ln'cgubf iU^kr 
and ronruied shniw?^, varymg In lite hrm ttiun ^ to a 

littto <>vw ^ intb )icn:%$. Ikxdy, .1 few mimti^ of (^iten 

jneJi and mi 4 y he dtltclcdH 

Ollier coB^ilu^t^ jndude r—flj-— A good mimy idiort and thick 
i'hl{Vt id liiindlilirandiuite aIxhii by Inrii bi ilimendnm 

<>ii on ; but ooc^i^ituilly mndi aA -h >TiEb long. Sonvt trf 

tltTBT nnit? fhfrtv rtear iiuci^ of bbdolufiJcAl iiimctun* wliik oilier^ an 
TOinpletfily m^akificil Tbo tests nl i^^iroujii/frit ore wrll n^pfoscut' 
litJ by rotiUiform spedM, trrnu to i. ineli or dighlKy timjjw 
hui there lut: ol^ 0 tnw much lor|^ forms to be found |i> rtmdy ail thin 
ftecboiis,—Dotitbiy ct a. MUMina, meh In ti:!3igtti. (di ].—A few 
clinmctcrtSticaJly ydlow am i hrnwnbnTi uvlbrouzitlir^I noits^ fitcli 
or so aetu:^ podaim tlie preaetico v\ paiticlei of QA\ ilimittiJ tic-limestones 
(iv),^Subordinate uccur In thefomi di S:mall fmgnwn*!^ ctfrals 

i^cbrndd and irTtgulairlp shaped nr rounded hil» ol P&tyioA and 

vuryin^ in irom klmn to a IriJIe cAxr Inrb 
in Tnafot diamoici. 


Keod. No 490,—(n 
huddiiig^stotHr is: scarce. 


u ncightiourhood where sound oiuf strong 
and the inbiibitflntb tiie driven 10 go fur 
for iimi buiidirtg iiiAtrrkls of pul tq? 

Sasod Ounclir *1 M Ci!iB*aJI- tlsc solt Jtntetiiff bloclra of CCttiohdAtlSd 

datwl SiMt iUHi munedmiAlv f- , , ■ ■ i « ■ ■ n 

■f fi* »I ligimiiiuivpiir hlowo-saud so hireely dovuliiped lacaJJy, 

it to aoniewhcii suT]irifyng thui UiirOTiEji- 

dembk outcrop of cuinpftct ami dumbbr stone whbin too ymh E, nl the 

viUag<3 of MuUnddha^qiur, from wbch ilii^ specimen ivas sltntttd 

lit preciJcuJly imtcitdieid.* 


fn this variety o* ' ConsolkLitcd Shdl^'iniMl' ol the Dwdrka Group, 
the dtistic utdis nt¥ not so dosdy compoctcbd its to leave hut Uttk 
fur an aytlup^nnus cementing malerLd, but are mwilly dl^ptHed liii Ifir 
Apart from one anuther sis t^ ftit the deposit of mtire ibait the tisiud 
proportinn ol secoitdary cBldte. This secondary caldte. jmtww%^^ h 
pcciiHor, from the fact that it forms an appredably deep bondor ol in* 
fimtc^miJiy «maJI gmnutes arnfuid each clastic imit, and samotimes fare* 
shadows radiating hbrms stractare^ Wlicn the Inrders from conilguom 
utiits xnet^t, they gcnci^y devdiip ^ njurow median layer of miiiitte, 

* CJ. 9* Hrpi^a V pp. cUvf* cbi. 






10 ECQ^^ClMTf: GEOIOCT STATP 

Kklnurfc«& mosaics n( caldto; whik ai othrr tim® tin: mosaic lines the 
intitf walb or a kind of diminntiw tin»y cavity. 

Tlu! unibs, as usual, are nearly all ol organic orifliii, willi 

llu- eswptinn oI a railicr aUuodant proportion erf coloiirie* angular 

quarta gtains, whicli masure irom les^ 
cii*iii!iii*u»oin»c«ii**w»i*d than -55 10 luliy inch wioss. Tlwi 

comprise MD—FJoi^ated 
chire oI lamcUibranchlate shclb and smaU pieces of tlw shells of 6aslii>- 
poife. foma of vrfiich slww hhtdlogiCBl staictnrr. whUc othtre air 
Ilmooghlv iteolcificd. Tlur ftwnwrf average about by Such in 
dimensioi^s. (W —A EW>d many itsOs of small Ffftamini/erit. JtfUilta 
sp.. and CW-temba sp., about ^ inch or w in lUame-tw. and a fcw 
iai«er tests <il WiWofjmt, h inch id length* (Lli).—A lairty iarge. 
numberot well-roimdcd. yxUowto brown imlts of Giij lirnonitic-llra^tonn, 
from ^ u» l™fl‘ «™«®' livl*—Occasional tiregnbjfy-shflped 
of the splnrs and calcified areolar tiasucs ot fTfAifloW*!. cwralla 
nf AfHJrtpvtariit, ectocyst&of Pofy^aud the thaUus of LitAorAamitiott. 


CoBMUd^lM BtKiM 

rfil«ln lamn uarMUl- 


Riic;t>. No. 474.—Tbe locality, mode «f onmrrenec and oiies ol 
this stone have already boun noted ;• l-ut it may b™ bt! added that 

tile tnaterittL after examination m the 
labomtory, does noi resemble tjie Kmichri- 
^lunn. hut belongs unquestionably to the 
loMfcrsub-groupol the Dwdrka beiK Tbo stone, moretivw. fs interesting, 
ijmsmucb as It contains a larger variety than usual .if the tots of f ^a- 
Minifcr*. in un excellent state of preaetyation wUJ be gathered 
imm the toDowing microscopical detenainatioBs— 

(i).~PiirtiaUy rounded chips (pf the slreUs ol lanicmhtanchiBte 
Afoi/iijca, many of thrm fJwwing clear traces «( hisinlogical stracture, 

while otlicn are comptetiHy lacaldhed, 
cbiuu uaiia at ia« cmmimim T«KtwUrttsd lu Bbnndaiicet tlusv are 

of ■a.lHIJ'dlblrn l^ll 4 n■ ■ , J. « , 

undoubtedly also fragnumts, and a few 
vi*fy minute entire sbetls of gastropods. The bicolvc chips vary frenu 
to h i*cb long, by about broad, (ii) —The tests of 

f'oMmmi/rra include many rotalifunn specks, varying from ^ 10 
^ inch across the entire teu ; a (rtw tests of Tf^aiutam, Xfithtiwi 
and AWomn'd, (Uif.^Biany wdf-rounded clastic units of yeUoiw, ornngt: 
anrl brown Gfij lirnratone, fivf^l^o'indrd pieces of the thaUus of 

* ^ ^ R|i|Wi % pp clKi^uUlU. 




Plate LXIX 



Re£d. No 345 - fis 7it- — Foramtnlfersi Flagstone 

C«Dlnl Porllon of Wig, Tt» nui-rie 

AVWn-#/ Ar Watson ^ Son^' | OAkrfWj. ^ynmtnatf 

AnipuriE 4 t 50 DUuneiem. 

p.. iiiift <rf forqmltEkfrrf—iSiiKk tmnkr^ 

F^^Siiryk |wrf^4l« d»Ntnl»r of 1*^1 Ijn^ifrr lwiimiit^^rerp,^<*AiA^fi*^fHrf 
^p.—wtlliipul ^Kirder. C-- K^mntkd uriUft of Ci*| FtBl4aijilffr4plllRNlon#i 

X*—inijrtcrniinfllc TOimiUd nti^rni Of Ami:ir|itii^» HflM whU «n^l* p?wsuJci- 
OiiQrlc enrOdlijpe. x:'«—1 ndlFtanDiruitfi imS'DriikHl of arnDTphOblii Ume 

wllll more lluln imtH li^min-OOlill^ tfliwkijptji. iniMJiic flf 

i^iikiiif oomplduly flllElfii|^ k\\ Fnt«npm:««. €^—P«radoiiKici^ m 
Diosmcs of cDicmHd^ tcdoodfti^ oikito of orifAiik rvnibinvr Hccuk-v- 
cliipi qI ikntlb oT jt/piffMm. of of 
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(vj.-—Bits of brarcbKl attd a^Umt cnisb* ('^)'i 
Irregular auf! rounded fraffmenU of the csJdficd rimilttf tW5u» of 
nffiiUt. (vii),—Occaiaunal piece* of the uctocysis of fti/ysoff. (vilt>.— 
Angular w well a* rounded grsinit ol ootourlc» quartz, (ix}.—A law 
small cr^-slaU of opaque hinck maynctitt The appiraable interspaces 
between thrst daiitic unilS, om completely fiDcd by a wtcU drvclupcil 
mnsak ol etdourltas scewuiary or iwryslolUsed calcUc, 


In the N'aiTfttive RejHiirt reemt have been tnnik of Umi edstenu ol 
IriagiDg total-recte during the period,—Plio-nrititticetie,—ol the depocttloii 
, _ , ■« - Dw^risa Group ol b«ls in Portajular 

^ m n^aa<r State.* Especiully notcwnithy. is the 
sn** fetence, i*t rifn. of » wtfU’preerved rjoral* 

twd iK«f the mouth uf Visiwita Creek,t wfierc the cnralla. crhtdty tbi>se 
of tl« stib-nrdw Madrrp^rafia, appear to be as frcsli as S|>«iin£n3 of 
rrcertl growth, Fort)ira inlaud, however, whctc tlio raised'beacli has 
been deeply ocivewd by siibMMpumt calcarcwif deposits, the eonlla 
bcconu) so thoroughly twakited, as lo luw nearly all traces of histoJu- 
peal sixuctorc, and it is in this ennditiod that the Wiginnl i«;l- dogged 
with tl«? lematns of muiuto ocgauisins, such a» f'eramwi/era, and unall 
of Eckimidta. nulliporm. and gnins of quam, 

assiiiMEs the charactfT of a ' Cora!-r'«liwhich has been tewiiPcW tis 
w'eurtitig at sc^kmil widely separated places BhAvpiim, MJAni, (.’hijn 
and Rftnghiwilo, tmd tepitHsttd resjxwlivdy n& Nos. 35^. a6o. 408 and 
413- 


The upper strata ul tlic TiwArlta Group of bods in Porhanilar State, 
which haw here liem daaafitd » a Sob^rtuip, prnbcihly of early Plclst- 
Tta s»,i. sf saa*«p «=*>= nwitwUy fimn the fmo- 

or tha vwarfca M> tm i^rt«4tir going sorics ol ertnsolidatiedslirll-sanib ; vul, 
**•** under the itdtroscitpe. alone, cannot be 


dbtlnptished irom tl« millohtes or later Bteistocene depnsits. Thu 
diiatje units of these rocks, whidt fue typically ropmsentoi by tlic well' 
knowm hudding-stcities of Kuncilri and r>^in. and which ate stmetur- 
olly similar to Uuho of Uio millolitcs, mouIiI dnubtlitss be erroiiGOUSly 
desotlictl. as wm those of t?ie latter, aa twh/ir.| A* a matter of fiict 


• Hi <e;nt, *l£trT«ut« lu^ion \ (Ft^ asri, sevll, «. ct. e»iJ.T||, utude, 

[Exli, 

t Vf uf *itp^ ' V Pf" uxii 

t e?, ^ I4fl. 

I [ndbhV Aiid l^ilioD^ikkiftta. im p ^ 
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ihc Cb 5 tir units ol the wL^ii RutJnlly scratmiscd, l.»vr 
by rewikificitniti. !(»nnrtl a slight bcrdrr af cotawli^ rao^B of 
whidi. ns i«mnl. hnvr thnet .undr>- unptmt,^ *1! f^‘„ 

thcrctij- giving Ii» to u toul Cl wiiidi ha.^ been nitstu^im f*it an 

ontltic concretion. 

Recd No. 3 „,-CfflmiiffdaUy Imowt ns ' Kutichri-Jttmw' a<t« 
tlie lodoUtv iroio which it b excovalwi. Uw m^oiiic charactara 

and uses of tJitt Inftfrwir vanety have 
.!«.. alnsitly te«i TWOfded . 1 Iwit, iipoa es- 

^iaatiem in the luHnnildrya ttie iiuiteiiai^ 
wiiicb to tin: naked oyo, appears to \k aKoic, is sbinim to be esmitinUy 
of otgonic origin, being composed of aUernuteijr cmive tnnl firN*Jy teS" 
tured, Illicit unci lliia laminiEj with a wndency to deonniios# alutB 
the ititetlaminary plaue;^. and to split into slabs or flagsirmis* 


So tlwrmiglily recalalkd lias tlijs rock become, that it is diffi^ 
cqJt and sutmitinio inqwBsibk! in OrtmoinL^ the true nature of the 
, * ^ tiui^rilv oHts ciiiatlc which ossumij 

i*ni fii«tiiw m% MRncfarL sphcrkal; cwiil Ellipsulikl dinpa. Tl\&^ iimtB 

rthow piainilar, grey, amorpho'is nucld, surroundnd by s tltiit u-bugp o! 
ciiIciutIcss caldtr inosaics and aivtl»iitii in a peUid* o! dijrti*i- almost 
ultmrnirniscopic partiiilis ni impunti(&. Somiiitnes, n second r-nvtkipe 
ot mnanationi is (tfweat. anti lends support to the stelenient that the 
fimins are antUk «jBCTr'Ji*Kt. According to tiic pjatitm of These units 
in the foaisc w finely-textured lominie, they vnry (rom about th to 
il inch in the e<»r«r and tin to lia inch n&uss in the mote nnely- 
textwed bycTs; and titwe nuaisufeiWMiU liiiU g*«d more i>r lisa with 
refrircncc to units the precise tiatnrc.of wbicli can llO ItlentiiietLfuJ*— 
Many nl the dnstic units, by ihctr ouUbim, colour, nr tmccs ‘if structure 
admit of being detemuned under the microsoope. 'nwy shovt a tnknilde 
abumbnev ol weB-munded pmticlrH of j-ellcn?, lossiiiferotEi G*j Hiwstono I 
entire and. Inigmectaiy tiats of forirMiinf/f™,—Bafo/m, jVi/tdifiikt, Ta* 
Itduria: occswfional pities of spines and the caldfied areobr I»S 5 U« of 
£rArtr<*irfi‘tf, Ums eetocyats ol Pofysutf, cnralla ol Utadrcp^tifn^ Jind tbaUus. 
of Tticte areata few cbiiB of die shelb of Mottt 4 *ca. 

niosily thortnighly ttcaldfied, but occasifliudly siitwing fiiint traces of 
histological fitmctnjc ; whlb minute, cotouriiss, angular and partbUy- 
nninded grains of quart?.—to rii> Inch acrtKa,—can be thitccted 

w jjft, tf akvdi '4 * IVtrokkCr for Stiatli’ia U \ 4 tli Ckui P< 

I VA «i Mwfm ,' Kwimivtt Kninrt \ rP- ositrti* liiii 
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F)f(, 73.- Stib-receEt CansjaiidaUng Shell sand of IlaiEed Beach^ 

HhiirJ KfuD, I mile W. df KimrhrL 

A iM.kan mi z^th Juty^ hjr KawAiiii Amt!, F/'r.S, A,—Sliow* ilus Hii-tkwtwk t^P ftnjk 

CkinbdJSdditnif iPirniwIi iiw Afttwniy uf owiiiotiAttHl iwrculiilmif iiw4i(?t>fic <kVa]Mni« a.^-CnuMiSiijaleit siwwi 
ill dopiPh ur lofctfl. IwkiiK' i|iirtirrie.J fjur 1>ukliiiii^-bltK'k»i ydpil an ibo Ir^-hniid *iitr i>*‘ d«? |:)iciurc« 
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as MJMiuJv crossed nicob. ^ 

to «li!dU«ilV rocflldtiwi, lliat all iaieniwcta aro fiilBd mUi a weD^ve- 
loped mwaaJc ol coluurless secrnidaiy cakitt. The ^pcarnm may tlwae- 
Itwc b«5 callwl a ‘ >’OTaminifcital Fta^stmn / 

Regp. 1^0. 34 S-—TV typo of ' Foranuoilcial nasstone' ft&t de^- 
rribcd finds ttocr <^ivelopinMil in th® simtumdla^ of the ocighlwW' 

ing vUliM$e of Degdm, where it is esten* 
n itni sisely extracted fot biiiJdiii}» purposes 

arid V iilmnst entirely coasumiscl aithin 
il»t‘ Srate.* ft® microwofocaJ struetBre, wlwJj is e&seotUUy simlhif to 
that ol liie Inter depofeitaot ' Miliolite't » vny ***T‘J?^ ^ 

phfttctniicrwffrapJiic reproduttioos. Fig. 7*- *’**^‘’ LXVm and t*ie- 
Plule LXIX. Ftoto th« it wOl he oliser™! that tie t«ture ol the 
•fionp is practhadly unifonii. in the finui' and more mmtiact byera. whteli 
iiften attain to several inches in tliidme^. 1" altcmatHie coaraw 
lavwx. the riastic nnits are not tpuU so uniforai In aiics. and are, of 
JZt. i^t idatlvdy luigw dinin.iBi«t»fi. U wUJ likewise be notiowJ that 
the texture Ms Mim very thonnwhly recaldfwd tlw wlourlcas 
of caklte bcinj! dcfinj-il with the utmost cleanwss, uuJ oompbtely hlllu^ 
all intcreptes. a* widl as iits-adiWC the; substance ol tlw clastic unit*, 
wliich bttef may he eminjeratcd ns folloivs : — 

(I) - nie majority «( tM clastic units Mve been so much altered 

by readdfication* that it i^ould belinj»sdhlc 
" Imyond assuming from their spherical, 

dKiiiEUtaii eriiH 'f«miBi- ^lUpaohhiJ .and rounded ebugated shapes. 
larainaetiiMy •< »**«» ^ organic nrigm, iB)-— 

WTion deeply siamod wiili vcilow «r brown hydrate of iron, and exhibiting 
faint traces of fossU remains, it b irasunable h) bdktre Ihal they were 
thsrived from tM taiderriymg bc*b of G4j iMuxarius) ilUMstomf. (Ufl 
UwnbtaMble units oi enlirc »nd fragmentniy tests of FaritmMmftfa 
■rive a dLitinctlve charactier to the rock, which has timrefore Men styled a 
■ Foramioiferal ITugsmor.' Among these ddicate or^mk retnaius. 
it 15 easy u> )dcn% merabera of tfie larailis GUibigtrijiidm, moSida, 
Tftltiiartda and HfiMida, (jv),—Elungated os wdl as abbrovbted 
cliip!», occasiomUy atnwing traott of hislulogiCEa stnictmc. dentuc the 
Inciusioo of bits of the sbelb of both hnwllibrancliiate and gasUupodous 
MoUuiCA, which are faii ly well reprearaited. (v)—In suborOimte 

1 Y’iil W f- 90. N rfiiMlei. 









Ife ECOMCWtC CEOLOeV tJT PORBASOAB StaTE 

IscrtKfftioa tli«re tmy be iccofinised img«kr wdJ as Jragiumts 

ot tin- spines and otlwr caldiied areolar tissocs of Eclanoidtn. ilw ^oepts 
QiP^Ay2«t thrcorallaoi Miidrt^poraria and rlw tlmlins of 
(vj).-Mli^te angular (JibUb of crfoorless qnam ore extremely rare, 
and seldom wtceed ti* i^ch across : wfiik the average SiWH of tbe Other 
Clastic units vary from less Ural to a triBe over ind) in major 

diameter. puyLUM IL-SUB-AERIAL ROCKS. 

I NiiiiBrTABt.B PROOFS of tlis siib-acnal atigin of some of the Kelts 
t){ tlie coastal borderland in Porbandar are lortonately uvaflahle 
among tbe Sub-recent and Recent deposits 
nthHTiMiaiwrt al tlH*'State; Irut of the older formations 

which must ha\T crnistilidatcd under simi¬ 
lar cireiiiiKlantes., evidences are naturally wonting ; and cannot, in the 
pmtumt Slate of emr ImowJedgr, be satiafactorily suppUfid solely by 
ol iahomtory research, it nrost thnefon suffice, fur tlir time bang, 
to place on record a lew ubeimtionB jnadr; in the field, siipphimcoted 
by mitts on delcrminatloitt made thnragh the microscope, 

Sab-aertal rocte mov be divided accurding to their modes of oTigm 
into two prindpsd grontft ( 1 ).—Consolklatinfi Rafe«d-l»adie, and to 
n less d«5grw of River-tcmicos iuwl Crtraretionary dejxeits; (il).—Can* 
snlldaled BlowiMSiiidS, 

In illvistnrticrti of the first group, no better momplc coidd 1» afforded 
than the interesting arrics o! pit e.^avatious, itiU desultorily bong 

rsj)liHt«l along the ses-shain, imin tlie 
s^MviMUr e**i«i»i»nM ««» immediate KW, of Vorbandar City lor 
SMMi Bi natrt »wa B««r iiBBcfri ^ distttnf.T: of about <1 miles, to Itio iwigl»- 

bourbuod ot Khimesliwfir Tempk *m tlic sand-dimes near Kuncho- 
Till' pite nmresl to the Temple called Khdri Khin, yi dd bui lding-blocla 
of a Uxwrfy cmisdldated slidl-saud. the mode nl oecmrence of which 
has already b«n suffideiiUy detailed.* This is clearly show n by the 
photograph here wfproduod as Fig- 73. Plate LXX. 

tinder the mictoscupe, thin sections of the convoUdatod stoiufshow 
a wry coarse tcEium composed ctnclly of the shells of .Uoffutra. tl»a» 

to'it: tjndt^rgont^ Cilly slight cihaiigos, td* 
or ii» Kiiirt iiwa ^itti frugiiii^nt^ ol conU^p i^dhinoidd^ 

rtuilipurus and a good nmriy 

IftjTjc tests uf mtalifmn Formnim/fra, m^^asuring ftmn to 


• «ir V pp- C 33 ii. 
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ind) acHUK- Miniita erains of angulai; quani doubtle® occur in abuu - 
daijcc but air apt to rlrop out sections during thrpr«Kse 

ol mirpanition. TlKy can, hnwever. br CTUi«:t«l iu abundance, and 
samfactorilv oxtmuued by Dr. Soruv's methods.* The intaspiKcs 
between the*clastic imite ate scltlam entirely filled with secondary calcite; 
but each unit is usually coated witli a thin bonier of minute granules 

nf cclourks^ caldtc. 

The iecond gro^up belonging 10 iltis phylninp ^ rppnsentB^l in Pnr' 

bandar State by many extensive deposits of consolidated blown-sands. 

<xane of which are so soirod and sTnmg 
caBBxiuaiHt Biaprfl.^ua* |d hc highly e^tceoicd liy local builders 

MtteHisr sui* tpntiaetofs for the erectian of dweUiofis, 

Indeed, a very lai|p lumber ol even the better dosses of houses in :Pot- 
bandar City are mamly constnicted frotn this bind ol sioae; which, 
it is scaioily a&yssary to add. is sold at much low rates than even Uns 
gnul^ ol niilioUtc-IiiTtcstoiir. 

JREtih. Noi 401—Ttiis speduaenf has been chosen as lypkoJ 

of the ctmsdlidawd hlovransands. so extensively qoamed o» the heights 

of Cliifya. because of its havmg been 

• nn tf»-iir w f • indurated by sunbaking to such on extent 

as to render it suitable tor being cut and 
gnmnd into MifficifUlly llitn soctfons without fear ul falling to pieces. 
The stont imm lower ieveU, lias been found to be structnmlljfr similfli 
in 1UI respecte: Irat is much too soft and incujKaent. when freliiy ex¬ 
cavated. to permit of being cot and gniimd without first being impreg¬ 


nated uitb a hankoiiig mcdinm. 

It may be remarked at Ific outset, iliat tlw tnaio distmetion between 
n sub-aertally coitsoli dated blown-sand SJid its SGthmcnlory counter- 

pact, lies tn the siaes edits clastic units; 
dX^ for it stands to reason tliat. undw ordinary 
■oek* or stiiiDEiiiifT u4 Soir ,>^(^>dav dteumstanci^, only the smaller 
Mrwiorteii*, ligliiCT {:£rticks would be wind-bonre 

to accumulate as coastal and inland duu^, anil there Iti undiiigo sub* 
aetisl cojHoLdatloE by a annbinahon of strpehnnimbent stress and the 
reactiems of caibonataj meteoric water. It is thus impottant that in 
iuvesligatians of this kind, a recoid of the condition, (entire, fragmcntaiy. 
fitsh, altered or dteayed), and approximntc siaoi of the difierent tonati' 
tuonts should be carefully made arid kept for future r efeicnce. __ 


• (f J 0 A, Vul. 

t i’idr Ml iMprt. * SmwUto fb-fnit % j^ e***', ct»vi, «axa.viU. 







TiCONOMI€ GeOWJGV Of POK&AM&AJR STATC 

* Cbdyu^tdn^ * when cut ialo thin secrtioiB cuitl i^xinniiiircl undi!f ilw 
mfctMcopc is Icmnd to besr out the ahownotoi statemuml In msy 
p^irticuliir Its i^bstic units an? toEcrably uniform in i.*., atuHit 
tneh approodmatady ncmsa and thmJot^ iwt too heavy to be 
wtml-borm! for enn^deraWo distafKi^s ManEL Tlivy are not vmj dtjsdy 
cromkd, 4u ih.-it oomiaHtatlvdy wide ciit left, in wfneh a 

fine ittiv^c <rf deaft ttiI4Kl^lr=L^ seenodary coLiix ii tlepofttod by tlio 
agciicy ol perajatin^ earficjositird rndjeoric wTitm and licftan 
Urs the main ttifferunce liftmen thi^ ^uliseriaily i'onsolidided rock 
and depofiiti^ like the miUotite. wiridi are nl true s^Ementary 
origin. 

?iliooH:ope^^ of cfmrse^ mnnot he ii^ed for the piiipm^ of diiiilingiiish-' 
iiig bcrtwctni auttuj;)enrhn& cd mul^iKlinienlai^ 

but by then inea.R5, other aiui mure subtle distmiituuns are revealed » 
which may assist m determining the cnriim^tances under whicli the 
rock took solid tomyi^—The ckiscic tmtt^ show no lendency to dcvc- 
ksp pstudo-oolitic cmanatioa^. (li).— Tiiey are generally ot eucli dtmin tt- 
tivc dues* dtber laitire of fra^fpiicritary^ as to be easily waited by Light 
bredu^ to aecumuinte *s dims, wbila the larger and hi^vicr pArtteto 
are left lieiitoJ U|i0fi the beach, 

Ciastic niiits in the ' Chiya-stcpne ' coEopri^e r—fl),— A few 

entire t-tists of Fivramtm/rra^—Mifidim, Opmulina^, Pofmphs ,—^aiwi 

fragments of brger ttaalitoin species, 
ffjm uAiu ftf int CoudthiitaA very few of wioeh e:cc«d intk 
■UkwiTHwt* «f ta* across. llth^Chips of tlui sluUs ol AfeJ* 

iusca^ seldom longer tlian tncli, 
—Wdl-rounikd particles ol ydlow to bmwn Gdj limestone, barely 
morr dan toh ittnajor dtametef. (ivh— fragtmsnl?, 
cither lottneted or of irregukii shapes, ouil generally Its thiuj indt 
in dimensions^ of fioces oC the condbi of the caldfkd 

Mreoiar tissues of fe’cAwoided, the cctocysts of P^lysoa and the thalJm «( 
(v).—A very fnw specks and gmnules of magnetite, 
mrdy more tlian tkm hich in $ire- (vi), — Angular, but sumctiiocs 
pnrtially romided. colouii^ gndits of quoitK, in tolcEaMc abimd- 
Mice, varying from lis to as much its ^ Ifidj In longest 
diameter. 

Recn. Ka. —Consolidated hiowu-siands of ^ubaerial corttoid* 
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atiou aro, io oildltlon to tbut oi Ciidya* <rf freqijcot occtttwiiCif 

nJotig tJw SE, coastal bofdofLittd/ iind 
CnaMIbtolMl at foiUKt fOTtDillg sitiOll IsoUlKd 

^*"*''*^**^ IcnnlJs where the matffial has been cfimed 

fsutJur itilantl t* T*luny bit. howtever, oi u brownish-^y cutour and 
amnnerdally InfiTiw m tlie Itebter-tnueii and aJmest white stonta of 
the Chayo'llcijyjlib, 

Fiuiiv typical ol Un$o sccimmlEitionfi', tuitl by reason of Its more 
extensive ^-vdfrpnumt ajul Mfideapfead local «se fot the erection of 
Slone walls and the pocner classes of dwelling, is the apecumm now under 
considciuttan ; which was lohoj frean the Indurated e^pwed top of thn 
ttiit cod of the lar^e npen ijiintty call««i ' EWbuili Khiti/situated |jnUe 
ESE. of die sca-side town of MddhavpofK^—A, Fig. jl, Plate XXt?(. 

tJnder the microscope, the large and misecUanBOtis collection of 
small clostic units, tiiuy be ;*5 Eh to be moie ckrtcly ctuwdetl iliun ihoM 
of the kuitlrcd Oiijn-Stone. Tht cementing matrix as usual, oondste 
of very minute grains of stnrondary, coionricss calcite in fotm of a mmaic ; 
wrjiicb, in the tower layeis Irom whirh the building-stoiit is taken, ti 
not pardcultiriy compact. Tltc stone is ccmE#qnent1y lull of im^golai 
ports und not so strong and durable us it wotdii otliorwise Iw, 

Clastic units arc. w already notedi of an unusually mt^teneoas 
ebanurtet. Tliey are* talacn togeltinr, of tairiy uniform siao, ranging 
Irom lesA fbnti to as much »s « inch in longest dkmeter; hut 
it may iie remarked, that the larger sued partktes. such as scatics of 
palag;Hiite. the diips of .Ifrilwtea ami certein of the entire tests of t'ora- 
iHi'ni/fT4, are of an attenuated duunctcr. euhI accordliigly very light In 
wL-igbt. 


Dctmnlnatimis undei the miaoscope. coupled with micromnuk- 
jneasurements give the following results ;—(«).— Entirt tests and frag- 
ctaiiic unii. .t th FfframiHi/ertK amunt , which may 

ihnn-Maa «r' bin^ u«H * awir he recogntsed Afihohmr, 0^erculind, /Var* 
kiMa«iifar. fopiis and a fcw rotalUorm spedes, vary 

from to ~ inch m longest diameter, (if).—Well-toundisd guit;! 

oI yoUnw to brownish pellets ot Gij limestone:—to ji. inch 
Bouss. (iii).—Elongated chips and short fragniciiits of tlie siicUa of 
lapt^UibroMchiata and Gtiatropt>da : — f*t. to ^ inch in length bj* 


cl£ci. 

f mi tfsfrfk * KamliTn \ pp. clxriii-^lxil^ 
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about 5^;; incb ill b£i*:iilth. pv).«—S^ill apmcs imd pieces oi tbt 
lyihiiT caktficd amja? im\L^ of ' tu Infill in 

diameter, (v),—Irrcgulafly ^hupetl bits ni the entaUa nf both branched 
Md ^trsan Moifrtp^^^ia :—about incli^ (vl).--PaTthilly roundetl 

portiom of the thallif^ ami hranthes r>f LiUmtAammim :—aot Fiturh cx- 
ireedlng j mdi, (vii)^^—Scales irf greenbh^ ydluw and raddy^hrown K^rtn* 
tiiniitpamii vitfiions materiiilp ptnbably of the nntiin: of paiagonite^— 
about i by reff meb- fviu),^—Occa^tiiud* much dccmnposei] frag- 
nuents, sho^sing traces of the gmund^mosj strtictme of basalt;—bajc!!y 
tach acftss. [ixh^-A lew partidcs of irnguluTly shaped ajigulaj 
hiigments oi ycllnwT5^1hbfotM3 aufjitc ;—nboui tneh. (x),—Simdry 

(Saluted colourii^i^ cry-stals, mih yelhiwish cnidts* of oUvino —rS> 
hi s^, btcli in Idu^tb, (xi),—Opfttjti!.^ blnck magnetite in speefc tind 
sporadic gKiiiw: ^ tu a trifle over ^ inch aou^. (xit).—A 
ttsj^nibly Urge pre^rtinn u{ lungtiki grams of colourless qunm, rongiitg 
from tlmn to nearly bidi in diumctcE:. 

Vmm tlif ffiucljr and figures teccKnicd in the lore^ing petrogiuphical 
iklcnouiiUioTi'i niiisny pmMfTHH ot itmitr than passing, importanoo lo ttio 
stodent oi appliL'd f^^Jngy may be piofitiibly solved;—To wit. the 
examination ol thin sections of stone under the miemscupc ujid its 
Accessories, suffices to not only ihe ifnality or truo iixitun^ of their 

conipont^t purls, but ilieir actual comprative pmijcn-tions or pfOniMm , 
und, what is of Tnore multi cut, the chuiacterol liie asfi0c!ati(?n or tefjitiottt^ 
of thew to one tuTKJtlwr Ifortow, jji the btatrXEimple givt!U akw, 
ui H ccn^olklufLd bltPiftti-ssrid, it may be pinled uiit tijat ilu.' imiformly 
minute of the dastic prtick^, serves tu instantty indicate their 
bcoHan uHgin iind to sqnrabf tlium {ram thr clusoly allied consnliilated 
^hrlTsands *4 uulK^itiinitiiry or ujhiniised beads farmfltion; while 
iheir rhiLAtit ciuTitituents, hy ectumining m appmciabk proportjf>a o( 
tcafimenw of htt^as aad Iheir minerals,—such augite and oUirine,— 

I inrush 0 tiue tsi the proximity ol volcanic rbek^ which am nuu-liete 
in evidence aJongthe adjacent coastal bonlerlimd: but may iievertlidt^ 
be presumed to uaderiic <iufy an iPCoiHJideniljle ridckniss of Terticiry 
otii! K>st^Trrtiary strata, and peebaps tn etnet^ at no gt%at diduinrci 
fruiu Uic diure-line undnr the Ambian-^co. Tlte pr^licEd iip-yhut of 
ilu= deducUou is, that the low lying stretch fd caiaitiy'side which fiirms 
the southrm moiety af tlie State, and whicji is periodknily pr^mc to 
ludifT f»nt droiighi. might lie raxily tTri^ted wiili a plmitifid ^pply 
of pomblr wairf ilimtigit tJut sintple expeditmt ol thinking artesian well- 
inio I hr of iJir di>«:Jy Underlying Uuccan-Trap. 
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A 

AHfcAwif. 1 £kIv* liAAia i 
im'Hrflv CEcii \ pUiMtffVMr* j 

eIV| Mvm 

AdmlujL. IBt ti, Alial* atUv. 

AdAlIana^lleltrhtAt ti» xjcalv, xHv, nbfiHj 
tctanapiiyrn, i*, *1 
nccvilifc xti xEiy^ tnEDnSitiH^ wWf Ip vi* 
CM*—otEiiv. 

Adodnri caMi*, alhcxJvlii cocMOndnud 
btowrvwidp exfil f »hil)e: lirocwtont, 
riBHi exXviU 

AdwEflA, iuu■^4yli.o^ ^atKi■^ HixXt 

IxxxivA ]wd-4i«otAl» Ixxsdr* 

.CeKui 4luTNn» c^¥- 

AgAtnoId UnrAi^ biimiwi* cbrr, 

AcMT Ed TICK OcnMNt?m dt Bomat. 
caxatTiiL 

AtftfWEJUp old^te* xiv, xlvu, xB* { jhnf , 
jttta, M t JUid twO-MWr Bo, 

Ailuidiid bldwMand, dsmn. 

AltnviuuT E fiTxIirMwrp llBi iKxxy^ 

cnivi cxIirBpdMi cLu^^dMit, 
dxEXvt I KTpMWUi xciin 
Kxdftdii cixh ICtii^eficlKriif Ixnxmi 
lisiliiuCrrmiir fimilt cmmI. cxk i 
ifiarxft, cil, dU4 olvd f , iSalt-ptiiAp 
dililli 3 itiDflii^ Injiliiklg^llbcIlA. otvH. 
dxixp 

Af0tt»caStOp*^£lit¥f3« 
i¥ni, dnl, dxrffi» 

Ahcratlon pnhlucl«i itiTi irdii dnprv, 

AJlefed^lAvn f AskifHitp cxin i BlmpurA, 
mi 1 fCemlXi tflmreSU; WxdaUip ev 

4 wawT dExIri 

Aiiijrvdnlefir i diiM^ddAi* xd i ^lopi^ilso.. kc. 


AfflyydxkHHatjjirA 3 BiJiliiirtAr iMxiy ^ 
bddcHiod^ caip civ? doc&yoii^ . cxZviit 
d; du I ai WadmLat x xdi* 1 
MAmrAi xcid i kdJht^H'Jif 

[x*Kiv i SodhojlAi UxvU 
AflAjId Olur t btcfite and ctobi of tmlkH 

DtCi d*b 

AnaiyM^ t gbrtditTif caxdlf, 

Anlallf mJ, obmpui, dxxiXi 
Arabian £ea*alioiTf ii- 
AfBiiiiQKnii fhmtim, cdf cavilL 
Arntala^ oU^u, exao^ 

AAlapalf cHicxm^ vIxuv^ dxxMiL-oxcv 1 
whtUih leniPDpiiym. daMXTi, 
AalawaiiBr* ^Id-aHo t bod4ed4iiVii«f 
cixinrS dxxvoL 

AlUm Indwi, qf ilift C^f T- S-J dEEiY, 
Axjsapaf olauiVi oc% caciv* 


RABADEISHWAie TEMPLE, m i fos- 
ni Gij ccralt asd pocun*; CxdNr^ 
Babla Ehm^Ef cLnxkk, faciii, caeJt , 
Babudl Kllan ^ ooeasoIidMldd blotnvmodi 

cSmWs 

Bfbiidl Khaiip No. Kadach ; Pmt* 
Ieb Him-itanO, dskit dadVi 
BabuUrivi, aalv, atlv, (m, 

botaia. 

Baek^fAior ; Navlbaiidari cBv ^ IN»rban¬ 
dar 5alt.pacij, cadlL 
rA^niTp mHe* 

BafaradaTi iximl. 

Bakbarla, aBi, aM^xhrili aieygrdahn- 
dar laTiif Ivi I rnmdidalail tbdl-mil. 
dir* (ri f ilatw-Wnde ba^aiLp Jr* l«Bi ; 
iEiduraiod-liikrdEi hi i IB : 
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1:^* L^Uratc- 

ct?f)RloaMnL£«i t^l I H i wili^ 

UfcD-£Oiijf!w!MEr»HJ< *TCI ^ 

\Mf Em 

Ba1i:{« ctTU4 4iUiti- 

dwrilo. 

&A]r1 TMlat, ciiLxvK 

B^nyw-bcwfir* Mlidhlir|Htfi elwii, 

Bapodjir, clJtVp cMtvi t » 

(kt^ycJ €faivt t ^akank 

mip cExxtiL 

BardB^Aloe b Vale, -dfaiiuttpo^ 

Bu'tia MllU I cfuilkc. -vi i ftor* eC* xitxT, 
mxsml- 

Bardlou c<il4 s titafEtu^ £:^>i cxr* 

B&TTttf) psii«H E^r tcroumli *UiP- 
awlt; Ad^vaua djkfip 

btac^ ivii[ tfl.™ and beri; 

niBitwsfiJi dyJwt Worvara 

dleaTnl dykirit iJCJClwit 
WajlwAiia Kttnwadar dyke. Ixslt ^ 
Wadabl dykr^cL 
BABtud 4 PjUi« Uabt, cjidl. 


BtiatakrU %-aldieHwa, t*»L i^isakw- 
dfiny aJid Ixsail mi;Uot4iC- 

nwiEnidp laiai 3 ony** Eaaxi. 

BUfllwarl Pbfln MJta* fckiiPf 

KxniL 3f¥xviii, adiSEi 41 p 
B luTAwar) Dbar* ^ 

Btuvpura; alieted^bm** o* - isorai* 

rbtk.fe JKVi X ilictl-eMid , ncTn* 

Blmyaiif t>liBr, clEbi. 

BliU l^hiTp xEvii 
Bhll Jhar, xJrf- 
Btiadr »v* 

BbaiDlawiulsri I Mix ; b«itl4Ki-Sa''^* 
LkxjX % miEpnEilO-ecftrpBp IxSl^t# iMUiu- 

Bkctb vBTt ctmxKvap exem* 

Blt«bwaft Vokala. tbmnE, cbtxxi'd. 
BjndwiMd», «cda*v jgTMW, clb[v. 
BMiinif iiiiil Ddtttngp elxxx* 
nkmi-widk lur^D^ l *ii«v»St clanTt s 
^iiO^UatknHi kill elMi clitTi^T clix i 
dtitmaillidaiiHlfi c^xKvill, exUii exCv^ 
clXvS I QAmr, cl* I ihlnd < 9 aRi> 
ejmf [ W*dli»vp*r, <(*» 1 MImbI, dt 
NavllmndBr. t&w ; Padardl, cliucd. 


Bnided-UvMi AdwBitf, tl«p ««i “ft 

iKiI*, l»x*i BiiltharJa. IvB i l»i*t 

„1 oT, »nilj Bawawas, l*v‘» 

BbABilawadar, teiViii i 

tipil i witaatrMiiWt n*f ' OoB" 

haiia, la» Khaiabbodar, Ini i 
Klntlcrlchera, txnwj MaJlwiBa. 
ixxavi I “1 * 

Moraaa. Ia»»ii t Jdarwan, Ipcxvt, 
ua 5 E<laXPr«f f Dl'**', c i ' 

IsaHi; iwk-ptain* «rf, larrfJ*- 
acit. pcdili SwJfcana. Isw-^ii Tnkra, 
d^' 

eilad. Clnili. . 

Shailar : er^h. t&t *fi«. cW* i 

e.i«*rjr. dm, cwii 

dan ! tW!ls4»rfd«P, cl», eW i nrtr, 

Bhado OhPf. Dwarfcii-boJi, EiJ, 

IVM* _ , 

Bharwara. M: ‘PrisidaraWo'. im, 


BodaTalaiF Kltan »U# 

Bdkhtra. a»?a rMn, crak. 

Dora Pubis, xta^ 

Bordl. xvi, JTffd 1 i^oanep iurtPftfi grwKt- 
t^iymi wii3, xJiS i CficacliEa 

Dbv. clxxxv X Dltari»ka»Pliafdli 
XX I fekitk smd« xx i mUieklVi 
cljniVis KdlwTty-iHxtkm dr Idxdmif 

|iLtiljrDnii vuiUalp daxiL 
Boric lia. xliVf xJtri 

Bmbiiiafbirli x-vart Kadiicl^ rOaxiL 
Drc*:ciateii-43cm«ldrtirratei w, vi s 
«4i I mitkllilki MtttiHa 
Buldli Bara. mU 

BMfimMiu cxldp 

BunaalQWi H^^mrUxm, ii % r, 
jcKvii Kaadarna iHatrklt 
dxavlii s Kbwnbala, ckxai* claxsTf x 
NsvIbaDCtarx dim 1 Satbvlrda Net, 
dxxidrv^ 


IthBj-iTArpJildi l«it iva. CMiXp 


^kfdid/reiiu^d. Ixxiij ^sacii- 
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o 

CAtCAREOirS ciwpttfUJiirmlff, ir.Kit- 
ITaJcHlcmu* jwixly-^iistoe, c- 
CiilciiOt nflJtll liijiXTi Ifcistf * 

CaujIS. C. C?,* im*r. 

'CfcJy*' twHiiy _ 

Cam^SUtlon (j l-vi i lU vi-wrim iii- 

t IV% i 

»lijis v% VI!, Vlll, 

1IX* ljunri4itiri^ t X. 

ac&l; XJ, xdfl-ehrj XU. ciMtti * 
xnj, w<™i XIV, c3mU»*1» ; 
XVt ; XVI, ^ixU-C»^™; 

X\ll, cjslviai^lii s XVin, etjit-dkx x 

XIX, dat cUiii t j:hlh?-«:lit3(i; XXi. 

XXll. xbt^v-dxxrmi 

XXIH. dixv^S-clxxxJ 1 XXlVVctexju- 

Ca/^ni CattXi 

Cmt^ium, xcvli* c»l. c*lv,cSifH, cl%XV. 

CfftTA intdiim, 

CiinkHX4MM fif wnud^iiititfl* 

C^niam ctxxil^, 

Cfumi xtAw, xW, ciUiL 

Cmchlu-kfl-ltholra, xxi | 
CbothtfrA^M*Bh<ilrfl. xxi i Ji(n- 
iHivMtl Bhl^tra, tw. ^ 

Cenwirt Worlii, PorhiMiHtir, 

xcvlL cxlfv, clxKV, 

CtULfiiro Dbftr. dJfXXFu 

IbxXI, Inotifc* 

CluFfndr* EV«*^ cl^nr, 

In KavftflUf^r StatCp 

tixxia. 

OiBTCCMl fnpra laW* 

Cliortp cqJwjriNJ fc^oloj^ic^t cxxiitr. 

Chiitrawm iti 5Ute, 

t'Aj/fWfj—«ien4J*,—clay fw, 

racxicvu ; rtd nwd WftcJc, CJtfia. 

(;ha|a, I ^*«M3—iT4b^ri»ify 

i!4i«ii0KkliiTifd X X X vi 

CXXXWLi 

dan* itiKret! 3 «tit OtttJiuMjUed 

dxil, clxial. 

cXlkCxU, 

Chofkhud^ Dhar, i XhaHi xlU/lh 

* Chkni* niiiBo'lil^i aa* 

Chtnmmsmitffral, caue*^; cxxxixj piti. hr* 


Clty,^PciTb*rtdiJ-.-cr«k, 5fl, C1K»X. 
CbtyttI PoltcSTft^ CXViii CXXl, ClBEXTiii 

cxxda I laiMy *^*<1 iB»jrij, dMOEtti, 
C3«iw»» tock*. bM>ltm bcttB, Ito^nJi 
■!*, 1**^ f 

llijm, la, xxKi*. elsMiff clx*KVni 
dxxxix, 

tocacbla Dhmf, dii^ xllS, d(*«* 

Vliilp1k(Ci clinbr. 

CocACbla-ka- B hfl Ira, xacL 

Cg<^m- T*^*"*** ctciwiiied flJUilailfflJi dm'f* 
CdumBar joinlinKt 
(tIaxxiT. 

i:(HumNanary Gme. cilwir d«* 

1 bwcdaMHli v» xS | «]«/** 

»irfUfTinipHlo, stlx, xM, sllr. 

pd»x ^ >t!F»Hy ami cpf jitlUvrmu, cxIvL 
C<iiiM(kUiACI b1i>«T>-uad, exxxinl, ci|E, 
cxlrli, cllxp ctp^p clii* I clx aL 
Co^mUmLiI^ fcukd^tmwp eCT, dxif. 
chfdii* 

Cowlklated ulasH^pci, a.iv* xxxvi, xUv, 
pHit cvaip eaXxU* cax^ 

ialili «W1* ciWii cliU 

c|tv# cb<i {tMcli bedip odviL 
C4>rkiw0dAtm^ iv* Yp iivlii. 

i^mttXM cxtSfVi citK, 

Crtral I Cpai**a«p AlMwaM Voluila, Ity* 
Babwleahwor Bffaadiri Nq« 
Slntaul, l^n 

CcinklUbnni* akul «tkell-ufiil IbaMHlPiMH^ 
cvucvii, cx|,«ll* ctaiv. nlxr^ clxix, 
cfali, 

Cpral^Omis cw- 

Canl-CMr; ^onjftenwfaiiH n-enkUiffd 
mk^* cjdf Vieai*a«i Cr«ek^ 
mdUtb, cvi 

C^al^ftKki tu twjililine •tpcw* cror 
Bltavpura^ xfmn ci Mlatili d i 
Ranifluar»p, calk cxEL j Vlnawjya, 
i:!ef, eviS, 

Cijmtib^pomkf Tor blualinjf. txii- 
Coriluik 

Crwt: Bhadv, dii l dly. lair v. caadx | 
Mnda, idi'l Rawaw-ao Road, Por- 
iMFtdar, V3 iHpIcra. cxSii Vl«- 
•» war* i 
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Ck^mK MCtmdAry, cExuir 
CfrUu^ cxtY* dm*, clxxi. 


D 

DAm01>AKOA5 Fr]dtlns-Hw««> 

koL, cKXEiii. 

Data LAqrHiiH, ' AViniA^iirp (patwr}, ^ 
KutelA, cjtvL 

: Aaikll, rlTii^ • E. b**® ol 
BardJi Hilla, clxjtitvin: MisfuL ckivU 
Dc^bot. iTifiiliii cxi^H^Ksni, Jn 4 
^ Dqpuv-»timi‘ 1^33 t ra*d]if«ftMHr cocv- 
t$k»tnifrjiiOp cxx^ cnxil^ cxM^^. 

ClelodBri cUfXNiit ctxxiv-c)x3:«r. 
ficltm Waitu riiw, locix, 

ZlnutmWjiBUii cLux^K 

PcpoHU^ buQKlrittti^ cbtXBili, i^lxxxvL 
[lvtxit(ll-»ptl, idT, iri; Hct|+ xfkV| wl^ 

ptiJLbukJk NuiIU^ThK^^ 

Dhan^AWB Vabjila kh, xxiik cixxlx. 

AnBjln, cixj EhBCtoiiii r; 
BtiMlwnrl, xwJx i Bimvd- 

wari. iiin Bhayaalp c|ra ; BbTf, 
xivi: CtiB^arfi, cljfxxi^ dxm t 
CkarkbadB* kFIu j Cocachla, n, 
JtJi--KiUU ctXJtX I DllBELBk, XXV| 

XKX'ti. clxklx i idiE ^ Dhurdi, 

xjr ; Pliorli tixxXiii, lixnilLfi Fll-^ 
kBilaj cJxBT I Gabl Plrt bniii Oadhl*. 
t^iinrifyi I OflanHY, ctxx^li t QlN>da- 
tiUikl, lEFf Xaanu; GudBzaUp iTca | 
Qurcd, Lid, cxcEu t Ifadlo* 
Hciibbk djimv^; Jwdcwrm^ eixxkii 
JerIckttUi* UT 4 xU lU i fCamblBli^ 
cxciv I Karlt : KhorLm x, xJ | 

Ladbiit d^xstii MbIbI^ Iv MQbr 
Chupra, al t NaiiararSi xdx | 
Kanasart exxxi 3 VIJa, mxk Vatailys, 

liivp 

DharfarU OwiEari xUrp xir. 

Dried 1« Phar* xrtitL L Ivi.. 

Dbordl Diiai-, xk. 

DliarE Dtiafp ebtui« alxuv, 

Dbi^Ho Dhubhuv afbj^ioliii 

M. 


Diarj'p cLli^tL of, Jwao, I'iij. i 
JutTi idi^t iH-xKvnu Au^iut* j^rs^ 
xxtx-mir{ SefiiTOttwfi xxtb*- 

xxBY^I Otkolftft igi5, axxvi-jtlvU i 
Xovimibef, r9>t5;i xlTy<lxE % Dvcofobor, 
I9f5 txa-on ; Janunr^’i di-C^cXW^ t 

Fobmry, cETti^CXxdQi r MBfrllt 

iqitiv Afivil, ^jdtU’ 

cIkxyaI I hltky. j^idu cLxxIx^xcy^ 
Ihi^miittfkxi nWrfiii cxciU 
xxart^ 

DtxtHci BHnj^akiWt fCandama* Wi 

fIXEYfetu 

Dmujuft Dn.p anaJifX^ uf tefc-wAtar, 
rtxiX* 

Dotib-wcirk «liH», adi 
Pofi Takav. xLvL, xlix. 

D^OrlyaVi l^xx^i, 

Drif^ptrFyic*llfep ixxJii, adbi. 

Drill, far bcdtii, vU„cLxli|iLiaiiuoad| 

dxxx* 

Dudcdawnll JluifplEu, 

Duii«*, txvt iftEi, cxiHlp cU« cflt, chiU cSia# 
cbcir^ 

^mmiainH^Bablai clxxx'ni i 
BbatwarK xxxhti DbarrarLa, xtlrv;^ 
Duit|barap XTiU; JcrlcklilAi xin, itl^ 
xTi 1 IfaLadon^ai'* cxc, vxciYL Khara 
Vira^ TcjcxSij Mqrak. bdi; Mobr 
Clrairra, 1«1 Fiara, Kvfi, xli« Suil 
na FariL Ixiv^ ctxitxlt, 

Dnrbar^adht Miaitip iixxJx„ 

DwAikx Grao^i of bodx^ xxx¥^. xxxtVi* 
XOT* xcixp cx, iixlp odv* w, cxrUL 
ox, cxxiil, 4txl, cjJmi ckHe, 

indvii,. i:3lvHjp ct, dvi 

cHx, cl^Lp dxi« cIxE^ dxji4 clxVf d^vi, 
tlSlX^ CllE, clJix4 LiKXfUi CMClliri 
cpoJEUmflt BTid tifiie^ 

BlanoM, c-xxx^'n i cariU^aef, ei'ii £a«iU 
rockj KfiYSp d, evip cyE. c*l+ cjtUi diyl; 

Uu, iirii, LnxxlTf c%ktI i 

|idrcHiA, md i.-oiinet. driij 

mbbly jihollHdAiiiia, Exxxjiv rtidslj 
lllM»iit<ina9, limutOMim, 

esnii tjuiatt^Fty itit €Jirii clivt clxvi, 
Uwarkwllth Oardciis. Uskfalrp, 

Elyar^ nES. 
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XX. xxXlXn 

Jxxxit IxxsdinK IxxxTi. cbciuiT, fdxxxfrir 
Clxniit, 

Pjmu2i*fi>r bk>iwp, ^ 


E 

ECONO^tf (C plxEru^ cxciS s vtqt-wi. eicmlL 
Eilkhfv ETAjpor, cxfix* 

EliCTfeMAi dxxxiii* 

BIcTiiiiDq oT llir ifcnili dlv, 

Eocfiiie laldHiDi xUv« 

£p^(fpiw nnC'tiimAi rxcmn 
1=Mb« lilxxvi, 

Knwtif] block* laf urxnopliyfp, sIxilL 
£ug^S 4 ^iKw/MfOw dxxxiu 
£wf>A>iM 4 t cr. ex| ^LtA-pQtxhA 

ffYIRIr 

litxtdii 

l£riX|wmiD4 nitt [;xx^ir cxxvkf cxiifft 

OcLve 


jc 

FAKADA DhAr^ dJMirf. cxgtk. 
ral*ifc^beU^i«i IhnHut-1h94t, Bnlcf ^ ; 

kralldcngf-v^cWk clr^ dixrk 
iHur^uti xnif klJAck. IvK# 
cxxiii fftifctfhii¥|iiir, clurrH t n^l\- 
fund, evEH* idtU* cxxL 

FftlHE-lvdiiticI MUiuUic*, KRndoriiii. XKid: i 
ntaiiL dl { RanAfwOf ini- 
FltAl Tdtiv ?^s, cxcupcjcclv,; 

FaiaiiA | tMHdsd+liLTu, Ikxxi ; quntr^t 
l«kjd. Ixxxv» 

FpmijTiv* F«, xxxtIE i 
tjiAd.. 

Fcbiti: % BhAiwirl Dtiar^ xxxni ; Bhll 

JhKr« xivi, )dvTiK^rB/iO{ilb3piiCt xxxiQ; 
Mohr Chupn Danj^v^ No. 

\ni t ofWAMBtAlr Xtii, Aviil, cJj. 
{ A|pbi3ruritk:i xvi^ xviii« 

clxxxix. 

Fidfitic CATlht xxh;'« 

F«d*itic «aid, Aluwans Jlw, lvi| 
BordL, XX I KhAmhatM TaIav^ 
dxxxM 1 VllfirtA JliATp dxxxxii 


Fvrty i liuiidU4cA-TAri cIxxim ; %‘Avt- 
bandAT^ ctit ctlL 

dk i^Vp 

Fi«^ kT^.xd« dx. cxu. 

Fh^xtcHifiA I Dnrim^rittufitj irKrUJi cxx* 

rxxXTitt I foAiKdiaroiuii exit 
exlft I iKTdk, chr. eUx^ 

Ftoiii^^oea^ xcirfii 

dood of 1914 at Kjidfichp fixxli* 

* FIpta of ihe Ijinrdii lioucixluV xxxv. 
Fovdlifercii^i tiaji Cmt^voaxrxiiE* xxxvk 
civ^pir^cxxvc. 

Fo«dia % Pi*af k^iwpi nxk exxv ^ Ga|% 
€tfOti|K xxxvlt dw* iTif, cieif\! f rvcald- 
AacL clxidi. ; Rcctffit, cxfixi. cickfL 
Fmbwator Afjfv} woupDroat cIxi^iIIti 

Freifawatar ki»«r%Wi «tu for 
dKKvi. 

Fdngifii}^ ^xiral-caaf ai VlteavarAi cvi. 


G 

QAm FIR Dhar.lki. 

ClBiihla Dfiar, dxxxiSpdxxjo* 

Oalkcdl Jhar, xlLx. 

Gllj|Nioccod)C^r4nip of bed** Ilk Wi Tip 

XXXXip XITP. xenk Ct -df CTUli CX« C^Xlit 
cxviik CMf, iLxXlXl foillttp XXXTl, 
dv* cw, dxxti. 

Gareil OhaTf cxdapCxdt. 

Garc}i cNp cMk ch»£&^ 

UtiiaaAer Dltarp clxxxtik 
Gem*, qlxxxv* 

Cp«od« I Onyxt txxxk \ «ik»ouaip Lxxxcx. 
Gedoipdd Chan,—<u(cntml«—cf Per- 
bandjir ^talEp cxxxhf* 

Purvey huiiti|uarcera, i. 

Uf Yj 

Fopalifm^r Mandip litip Ixxxf ^ 
AJJuduill ofi yjlp txxxTp cxivp. rXxEv. 
QhadA-Lankt DhAfp cxdk cxdi-. 
QhoJhArA Dhuj^i xp?ii 1 Kbadp— 

UtA 4 fuxi¥iax, xd, 

GlAtiitJWkiA. £i»dn|^ atatn^lte atnys^diilo, 
XE. 


LNP8X 
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Uosnl KhiMit sdiL 
Go4hiifui> U-licK t 

tx I Hlnko-s^ taliVf Ul i IkmeHiK^iic* 
lEiinl* Ibtf i firilMiiTi \3t t StMlt |tin~ 
cfc-^ruervr, UixL 

Clorssr, clX ; llTowfl-BandE, clji, ciinriil. 
t)prs«r Net* ttd^k l>irarkm4Ki!r(^ dxii. 
ckxiii. 

Gim. exS^ii: CoaubHilairU trtdiWfb-vkJilI, 
nlir. 

^^nutitpbxi^ . wllEfilktu ptodtULiM slVp 
CvnI i aiull^ibi lyptc^l^ f!XX'VUl ( 
Askxpitp clxxxix f Bebift Hungjirr 
rLmritPX f Bhi^ JHvri xivf i BIksbwaT-p 
■ tm-rii ^ block jfTcy* ^ xk, *x, Iv > 
dxxxv I bly«-gTC!V» xiui xlv^ 
iTFik xvlifi imdlip' I BonjI, 

361*1 j wilh Jciiili* 

T, tttlt Il^XXA I ^4111^1 Htihljnii* ofa 
cxxvillf L^iuwdi xwXk xfitl L 

dOijjthe-;t^>^ with jMtuiv pti^dii^P Of 
nUerAip^ xlf ^ xvili 1 CocNCbl* Dhiii'i 

xtftip itU i idf | 

Dlwri Dfau-, cixxrtiif Rjtll- 

•w^y-tln^ Kxxil I Fakxdx Dhsr. 
^xxxTii ! Gujhl« DhArp dxvxnii 
G hciiA- tan kt D lur^ 1 
If; xvt^ xttlp I ICAifldonpBJ. cxdivt 

l^lm Db«r« chixjrnli OKt^t-jErc^p 

bii: 4^a1ak tlunj^Wa tYi* | 

mtmUkUj Ul'u bn^ clluxtilik duxvii t 
orbicolAf* I putli«r«p xvU ; 

pjikf Of XLTf KX, l¥i clxxxi'i i 

PoInlipinA Bblnt* Url t * ViADa* 
waQ.J^air)C(!^'k ; 90x^4 <d diacoinpoifc- 
4^4 x; ^AtiikJ^a Ncftt dKstKiVf 
E BPQkc'btji^lt^ tiX : imrnrf* 

whtl«r XX f i|]4»ruUik^ \ ; Vljtaria 
JhAJ’. oJxxxin irbtmrvl: wliiilib- 
xix* ixcTi 

GTAniibir-j<dnin»^ «d£iivji9> txxi*- 
GrtwdJy-iPtwip^cTbj cikv 

Qreat Salt JHarshp xiifm, 

i.'xlf, dim, cliriXt dxxii^ dutHi 
GHiljr 

OudaxaM Dhar f Kha-od gr^ gfani^ 
phyrfclv* 

Uydaxall Dwajsatt xhtBu 

Guiii-«r»hk txiv. 


Ciiitlp^prffE'J'La ^^0101 IzsfpAarAuM 
GyjTpepQB !bp 4 * CU 
rifp^UVircnip allmiiim^.xdXi ri, 
G^pwainp pO^^r vJiiFitlk, cl,- 


H 

* 

IL^E^ATJTIC ; pcllida Ois (c!bil 9 i xxxiua 
cariiij-arop xcvm.. 

Hadhi Clharf 

H/iUl EiitApi,, ll^jf D;^nA, XX xh, nptfr 
xxxi-m, xip Rlvitl> 
tfaird wjiliiTp xJv, 
tfftibla fHiBTi 

Kathloni ; Den wr TcifipIc-rt^inB, xcirtiJj 
cix^ ex; Vakalit, xcrili, 
tEatiita in ISavana^r Stale^ Ink. 
ll4^-c}iiarlj3rA Ol tile OeolOJ^Lcul Bur^ 
vcy, Partundar* I. ilp Va.xxvl, exxiTvk 
Mtli'nttf extvip 

; iMdttrnm^ XVtiJ | P'441 ^ 

dvilit xr*/iyjft/iifWp exvlk 
/Afpii^x/ jprrxr//a xed fvirmrrfiifi 

ClRXKItl, 

Dlylfjiaar TalAYp ix, JxHi^ 

Hug-liaekcd IdMn roAd-tmeU]. 

HypeII Vokalxi dxxvp clxxidl. 


I 

ENDIAN ATLAS df thir O. Tp clxxi;v. 
tflilEAtt 'pearM^ki' t:^xv^ii. 

^ddipici, wLkl„ Ixxvit. 

lxnwof 4 ^fEAr*D CoMPA?rr» rxm, cxxvTl, 
iTutand 4 an<t 4 j co 4 »«lidotedp 

ehtT, 

evtn. cxviL dviL 
InlAnd# erbii-oior itriKniiafift, Ixii 

pltdbi (4 hiwtl 1 

JHalt^aniip Jxxr* Nagka, Idac, 

Inn isdm i BakbarlAp HI p BartlLa^ ativt, 
kanarwaOp 

trofKirr in dxxxU« 

lEOMmuJiSnifo freio RanawaOp xlL 


lSD£:St 




CKDCWp 

tirii^lim wanted fflT SUIIh tiiiaiit . 

Ifwarrn, 


J 

JADBRItA Dh*rj «)ut*ip|>Se*cM.— 
l<Taxvt]ph|T^ dsixui- 
jAJElwunrA *x»tr* 

JnmtiH i. jwilfer 
Jwnbwvanil Bltolrn, irii» 
jKinlH hi Juw^grtHi 5l*te. ii»ti33. 

J«njr« Bet, od. 

JuvattUm Unf*, xviU, m®. csietn. 
j«f-kkltlfl Duiiev, «iv, xli xli. 

f»vine.— A la*wiiBa, *0*. r t Bhil, 

| I>tulediiwHll, IxB] QaUtcdl. 
»ll» j Kriahn*, cljtMiln 
).;ii , Jud t htur, <s*e( Hfli»As«i 
zxdl ! SH. *tr i Sll Ha. 3, Si. lv« t 
VBiwJhr*. W. Siin VlltMt*. 
ctKXXiiL 

Jo^llin^l JCokuiniaiirH xjmtii iidii Uiiin 
cErXxIv I <iibo4dxS+ tisn-fti ^fFxuttlw, 
Utwxj poljliidrtl, tof, Ikxi^Kl j 

L*KS3t Ixxvill* IxsSx. 

luiiatiei “wiMi 'txi'i, 

juruicAitli 5tmte, xxili* dsadSL 

djCKKUi <XCp 

K 

K^HACHt cSx. dx^ dswiVu clm- 
* ailuviumi efan 3 Prahmi* 
dull | Aoo*U ^ i^4i 

el&jdiL. 

KmUiIodjCVi 

tCMOud iKXXvtfiU 

Kd^bidLi Qlw, cxdxa 
ICAodoritAf xwv, XXV. xscvi, cluvii 
cliexTiii* 

KMTmchl t ixsav d, 

Xi-V^l clXKXi 

KAMUusdXt cIxxxtU 
|£u-iDtur, dx**v. 


KdtcAii e^, <uiL 
tCattlldWATi birWit cIxuiiL 
Katwaui xivtif IL 
Kci^aIji^ dxxviL 
KaeOf cx. 

KlunnlmU^ xidn. nawi dXM, 

cl3(X£i-q£^uvlEi eiJULdij 

ducxv* 

Ktuunbhodu-* IxtU, Lw^xvt; 

bfi^« luxvlj iCili BiIQi^ltednrtvlxxlEp 

;. Babltdl 

No. a# cIexI : Bodi Tdtev. xiil | 
ChorklMOla Dliori Oho- 

|h«ra. mliiolUr, xx* OoanU * 
Khorr, CKiXa cxxuj Kbl^tllo. 1i t 
/mihl, cxxxvll 4 Vder. dxfip 
KbvpPtp ^ 

Khora VLtb CKimtATi xxxiL 
Ktwa Vlra Nes. tiluxifi. 

KbJiH KiiAni f^xlx^cx^ 

KbelKH Khodi 
Kblt^Wi urt 
i-nexi 

ICMmiialtwar Oraro,— Ajidont Tomfsto,— 

frxTii 

KltLrun, xk^. odS, kxjt. 

KItUtri; rhpUim rldg^, Ijc>^ t wiUWdir 
jhttlmi. IvOLi 
KhokhH Pomli. 

Khortll Phar, k, xVx, 
tclmtarktKra. I*wj ■»#Kw' "*1. »»»**»- 
Kollklurfl. ISt. XD, ux^, cxw. cw*il. 

KriattM ihdfi dux^ 

XmrnhkiMtr CT fi*thfT poiletii, OUtU. 
KimclirU cul^ dMtU 
• Kuhctul^tine.'«vai, c**t, tljii, 

KiiiHtlI-fc*-Tar, farty. clwda, 
kunimlBr. 1i»U f hitxali dySta. IiinL 
VxXEvSU. 

L 

LACUSTRS.VE depowU, cl«an». 

tmkataM KatlilBWBr. lixniU. 

LbI Porbaitd.r. the 

aencu ot H. H. Till mxOK 1U»A 
Saiub, it. 
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LatirruHHl riKk* [ AiJ^jg^tlATindRl brji pf fhv 
u*nLkiri4flf)«, KTi ^ut«ln^(3re4li Ci} anti 
Dtr^ki *■^■1 1 

luIicUiOT cxm, cxv- 

bUrriiBt Aiwlle Uinr, civ ^ BalUuri#^ 
xliv, xirU, lEt M ; | 

hc^EuuiBrie* iiVAT Tukm, csSe i^Icv 
mxKm aiifirttikiin TM* c | cong^ 
mcmtcH ti tvil* vtwKp €*jm , 

dil« cvhfi tpcti RajutwlliK 
^uu afiwi SIriitaitarj cvri^ yxxh 
TitkfAp itdy, t&:tj Vlva^ra, cvui. 

LAV4il>,^-^«nijr)f4iEkii4l|iJ a All cvintpu!lk — 
BakharJa. iivil i FutaitAk qiuuTy , 
tEXHi I Morana, s MorwarUp 

dm I nawJ-ifvtAlk ImdXp larviSlnje^ra, 
Imxxiii. Sfulliana, 

Lha, Mh^uhiaUp «. JnH, C.E,i Chiiir 
QRiTEr and Qim/ Karthctil 

Levml nmtum Piflnrt A!{nttt, ictyii Dij3i> 
ll»p, di d* 

'U^l-racli cxh- 

LiiitiZp —n4)orw for kifniiiji( inio jtcMhlp— Hcxlk ^ 
cimvi, 

UATii4rimiv i ■mipitwj.v, dii ftxati rcmia^ 
itotiarv^ £mK% ds 
Trrfor Ilf D: XVvue; Qmi- 

Ciroup^ rrfpr fG| ^irjTi cnvp cxyi 

AfilLei- 

lilr« refor to 31 x rusAiiif iiimU | 

€irCip ihmlddp xxvnL 

UnwmtDmsIimlu Aiintlufu, xiotitai 
BIlealiwar, trlxxxviiii UtMlluiaii. iLv, 
Tx. 

Utmnrtcmc, rd«^r lo Gmf^^roti^ 
evil, d™, 

Otlte C^marmnjftj clmitMiSE. 

UrmrJ»f mjcwndd^ vbth, 

UudJn^-pkilfonb Kmntpdl^^ Sordl 


Macadam | 5 ifNO maroriiii Ixvvp.lxmlx. 
M^VLUiPp R. E, J., cvmvui. 

Mturiviwy fbr qtiUTjrfiEi^ iijhI uoicin^, 
cvxviil, 


MffilhAViTiirf cS*l,. ■•P^!i. 

AAid'AcFpmf-IfstKiii faifi 
Madrean MbmyH mjcjini, 

I'iiiLuriilep ein,E&« inemti. 
Alajlm^aiia^ Ixxiv, IkxkIvh 
l^lak &li4r or Ouaj^Ar; ^nknuphyra 
qtmiTyKiHrii 1, % Iti i grmniiipkTHii;- 
fclihe, ItJp tiaii Jhar, Imiii, ixd j 
U Id, Sxfii VolcaJa, Ixr. 

Imdk 

Mjiliik-Ra-Wao, etmidv, 

Uale^nibw, dxxKii. 

MmlliLrdv juid p[btr mrifd-fawl^ TiwlL 
Alariiler, eSasiv. 

^jufjLqi, cbfmxilp 
Mmngi3-tn», dxxiD^ 

MmriiHt^dHfi^ drriu, 

Mady md iinJj iilx/e* t^ftadii. 

Marihp ilv Omt Salt, xtriil, ladd* 
cxiv, ailirti, ok* ^idx, 
dJutii, dvxtH« dxxiv^ 

MAhsjtiVLUi IUJllTf;r^, crvmvU; 
iModp Creeks xcH, xdVfiRdx^ 

Uaso^E^p lirxKii. 

^ffriAmor|ihiii]a^. dymutdc^ 

Allailli xdii-ci t c#li9P}^Cbd vJiefkKilllil, 
xtul I ctni-mcki xcvlr ;l>urtHr« 
cadhr iaumlm, mdH r datum 

pUldr, TECyl; niim|rrd%:«!c^ xcvii; ■nFik 
otitOi xtiif X4riii ^ uklT-Miir^l) ^y|«imtp 
Vd* I Mli-fHAriJi *a\U Sreiv I Ma4d«rL, 
Itcvll I xbcU rfiEUKl^ XCtJ> rFti^ 
Mliin:HilJf t^tsordiyT^, IkH, tviO* iMvfp 

MllbfEEd'ELfmtOtve-1 Adnt ImiA-holgltta^ 
vUl, Xp mil sdVp evjcir-umdvt Adli-atm, 
fur Uaaa, Jxxx | flg-A lx ; mUerod, 

i;xxxiv| ApaJId Dliar, dmi nnnlfRE* 
oftCxmdR^ Atiliitl« d»dX{ Amlatn, 
«xv, ewi; Aafflpitp olxMX^, 
Baltti&rla, tmccriiodi friii ftliarwamp 

JviU IvxvTfp xt-£j I BhdlwBri Dlur^ 
xxd, xxKtki. Bhomfdwqdxr TU.'Hq:p?4 
KxxvOi I Gordl, rlxxix t Wnimtcif, 
nxlli ; huW, XI rtiHnkmr uiqjyxii of> 
cxvdQ; CkorkkAda Dltar, dUi 
xi| cwH^pXi Qicarli^ii 
IHimr, xxl| wU* i^lxxjx: conjffoniamfc. 
xEx, vlii|« div, xlix, UbiiHarLa 
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PlMc-t I mxSij cidlici Uho^h 
hxra DIut, xxif CltMlhAna. [xti t 
^ijk« 

-pS I ICaitdorDa^ luaif dJtxi?( i Khftni- 
bhodhftr» drifts ixscii) i IChlr^ra^xix, 
^x[il s RmU, JtMfil* sHf suHv i IthUtri* 
tximt Uud«ed, dUi MUo)^ 

«, d* Mokil. 4filt* 
Morans* Uxrfti Np^k#, h^i 
•jXMlwt* !(l? Pmtmkrn. ciBi, w i 
rkdiiLu<mr 41^ of, lii :f Quarrj*rall^ 
way« I Rantwao* ctii ( r»dd>> 
tmjr, ■] SoiOitA^lila cm; 

5tJ Jhtf^ JPTij* Slmw^ Isaix; 
S^ljULns, ixxirH ^ PulMnitiiiw cHgio 
oft Pttij Tokrm, cl; VanOtira Jbar* 
IxiT I Victoria Jubtleo Bridge, 
W«Chho/«,b(v, Worlit^ri^cr 
scarpst Uxriit; * yfiT^c^'^ctoiw," jd+ 
|i£i£);-lmili+ bcitL 
J/fHiFjKl/tf dxitxlL 

Mlnsar Hver^ idiCt xxliif afx¥« citisix. 
MkMnt!. *«, mvHt wriUt wii*. 

c»kvf dv ; IjoieitOMi rvittr to Okj; 

««t vIHh 

MItm fCbDii. cxjexvrtp oxxirriiL 
MItrala* djcaiji- 
Mochs* cbiiVidll. 

MoHr CJtu|n-a Phnrm Diin^sar^ ai* kI, 
tv X ^o, Tf Ixhr* 

Moksl. edvt d*¥l, clxvf+^iiii, 
eftl. 

Mumoiifk floodPt elatdv- 
Moranii, Ixxdii lixxxiv. 
iKorwardt lxx?d, Ijncxv^xdil i amygdjiJiM 
4a1kta«xd»i cilwod-liMalE 
taxxiilj coicipiicl xc0t 

Urns dylto* \XXXMt laxJCVr MS I nit™* 

liUciwii* sr^ewd, LxMdXh 
' tk|ciltiEf4tqiiEvr' frufn ifah^lvmlh CxxJUi 
Cdotor iractno-waifotPAT ^rxvnL 
Mud I cxxEvi^ dvB I f1viif+ 1 

f ]iippcrip c&u» 

Mul Dwarloi Dera, off. 
Molinadhavpiirp elatp ctoL 
Uuciidpaliiy of Karacltlr xxxtrt xl. 

xbriH* dxsx, 
d/yup clnL 


M 

DHAR^ xci^4 xClJl^ Ci 
rHa^arla^ in ^bavaoajcsr Siatc^ hexE. 
IHsKkii^ IxT I bwdi s 

f4[iwo<^^iircid ftyedkir, IstU t 
ndg]Ct Ixadp txxlL 

Nailadhar-ka-Totniit xv, 

NatlsdlEsr 5UCe'ltiS|[Je nfservr, **t, 
mvip xtI, xvDi, xi^r ^ 

^BO^sra Tatav, xc. 

Napotwiilv. Uii 

Xamlivp Hffport iio ll» Ecduomk 
lo^ irf’ Pwliaiidaf Stato^ i-cxcVi. 

* A'amkiVinilfcililDp xL 

Nann HtjAp KaCdap m- 

potiMTm, cxxjniL 
NatroUtOp lxxxUi< 

Npiuml-ehunfiat, cxxarmt.cxxxla. 
NavjuiafEar State, Ixxip Unt, taarfi, 
irot, Um¥S, iutxiLX^ tm 
KAvUniidaTf ckU dUncibc t duo na; ct^v j 
farry, dii | a«idrapit 4 cI1>, 

NawpitaRit hmnlcU nsvlit 

jNawa^am or Rajpurmp di. 

" A^*"—*:^plfnr 4 J“ ifimilms,— Armairtt, 
dnxix ] Chsnaidnt, ctxaxv | Falal 
Talnvp cxdi t Kliara Vira, i 

KbOrLwr, dxxxiv: Soianawala, oo^; 
SunlawadaTi nli« Sathvh-da^ 
itvt ( Tborl-viriip dxxxli. 

* ^'mtify\—rivtT,—Bhmdar^ dtfj Oha^ 

bukllr xlil; ktnmidt IxxEviii f 
Palaant. txx. 

Nur ibaft cxc^ 

Notwarponit txx« budi hjtm^ 


O 

OBLIQUE lBi 3 ii£iatioi:i, triiti. 
Ob«i(fkRjxxl4xxili. 

Oixladad CTwfilt aTTankrap cxlii^ •^Irtli- 

0 )at-Hvcr, ciial. 

Ofivx^ Ixxjd, bexxivi 
G^unti« !aueVf» 

Orblcutar grnno p liyfat bd, Ixlfi^ daxxv,. 
OfiO'Vokala, Ixtr UxiL 
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OmUBjHiai-^Icme I »tK, *tUi* JlU t 

inwHVfifijrrH || limamik' 

iVmntafM^H vmuf. 

Ojfrni, KCVtif cxti«| tffcaiY- 
OublJtfllc^Eikc i^udurncMi istf C hmy a- 
Ojpief-lwd flf faiBc^-lwaclir or* 

P 

PADAl^Ol, ^¥Vit anuv^l tdtHi, 

chlXVj s dKEvnl IviVmt, cbcxvbl ; Lili^v, 
ctKXTIi* 

* —mmomi «tonc, — ^ PmN&f'a ^ 

^ativ i S, ..ifToltrit, kc¥3IS, 
rtiintBd^crrki clxixua. 

PBiSft||)-.nDi3dX, Uitn IxRi. 

PaUctpl R«Ba 5»hcb, ip, %t:wvtU 
cxxkitHL 

Pilakrii4 IvfrUc-cwkKfkAifirqtef c?i i 
mQ01Hil^4^ltT^•lln1lr, CT, (adn | mlltnliifr 
hu«» deSt 1 cxffl, 

cljnrrti clxxVd 

Rreowiyr mnd 
toinv ckcurod hj gft£±w«w— 
for* ctH. 

PnncKt Dm MIahS. di, 

§ PandxwBdaf, ccidt—cnlTh 
I^wnwuaeiMt^ 

Purewva. Uxvii^. 

Parifl DIibt: bEi3c4xx3 1 

rbjrolUc!^ htvU), Xtl^ 
pBtm civil. UxB. cbivAK. 
PbU/|q«voIc;«Iii^ 1vt». 

<HjC^ 

" r^ari ftilL^* tfiii^i clxxxxilL 
Pe^onx, ktSi* 

/VrifpAfkalwm A'riirmArn'i CC^i 
rfvwail. 

Pkni> fel Khifftrif Itih. 

cxHvi dvli* 

PhcHQIItkTtqCTVf^ik fWXih 

PLATA Dutt£Ar« !rvW| xllp cvcia, 
FhiddniitPf xWi^i Kih vcv* xcv^ 

f| ci, 4nriy»«»ciiif* tAri» 

Pi|aJ RTbomlBin, KpilAcIlp clxxk 
flpid^lTeci, Lx. lxX| iclxxi^ 
rkoBtiC lArniid, cin, civ, cxtv. 

iXAsriji cxlVi cxlvki^ 


FleifUswiv ^ mrty, c| B^ifdiLAr Pi ; 

dxvxvlrt^ 

FUsoccmii^ L>w^fliA«b0di, civ; touXX-b^t 
cwt I nrvFVT^ c, 

P^lmbpoitii Bblitt, Jxitp 
Hp^i^jititf dxxrvOL 

Porbrnadu- ] ccmcjit work^t cxxTili | 
i, |H^ sxivp vxifii xxxLVt xMvfili 
HI- cxjtvtp rxmxJTp cxxxvfp tlv* dsi- 
P«rbAiitf^ SlATiC} K«pAri 

tfift iXm EcQrpcnuc erf* S^TXinr. 

F4n-ph^ikrf«iiitc RmnAttr Dli*r, 
cxclL 

P«ii-F?k]Cvai-, DwwrkM^NHHt xxxii* 

Ixxxxi^ cIxTxPiU 

P47i!«n'-cliiji*^ fur clumi», exxmli, exad* 
»bx* cFlt fot nkiivi! nlon]rL|f4lln 
cxiixp cm t for ^Mptntn- flBiTlllCtlWATff* 
cmvi, exxiU 
PricbJy-|icmr, Ixxvl 

P^niMj qf nltitnticDti^ dxxVi 
M^fy^rnt mSGL 
Pr£w|X!L-tiri^ dri]l, cbr. 
PrOViluDffqfKAllllAWAr. clxxxiii* 
xxxH. 

Pvtt4b>.tatnHte^ ^ 

dUk civ- 

dxxxlyn 

Q 

QUAKRY i * Cha^jMifuMp' cxxxv i iSflwtp 
|«i:l lacd4k!d-kn^ Fxlflna- IexkI i 
' Dci^in-iKDCVr exx I *Kfmchii*iiantf p 
cxTiii t * Piwl'tiifidatr-Bibiw,* nflfiir to 
W i-lhwnni ftrfy T liokFA 
f 4 i]d. cxiiv* 

QUBiTXrwxeft E ^wkmdm Dbirp clxxitiv s 

CiofSbanD, Ixtki: MaLik Dbarp M i 
PolabpxDA &hlnt, Jx:ti, 
QcxrrypWJitcri Ixxxii^ 

Ixxxii Ixxxnip laxxix- 

n 

RABARUCHIRAp E^MPilAlcd y^sU-Hfid 
qiuutyp ctxS, cJxiiL 

Rflbarl Nftit— ^kcphfJrdii* qttarfBrii*—of 
Cfaaja, cxxxvi. 
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EUinl-botcli. cUxL 
R«)a]*lia]«ro»d^ p^rbadiUr^ it* 
RwJImrji-tdlaii, 

R.IK<I StMBit. H, H. Tn* MufOK. U*. 

ygv irii. 

Rftitli Palace,. Tv^ 

RldMur; Dhar^ esci^ i ihaf, 

Erycitj Taljiv« ntdi.toisiv- 
Ratiaw lo* Gt> 4UiTii5-*UW * Iron- 

inmliiDjfmii I Ijitorila* idhr aiiiii 
uiOiw; RaUway-JInfrp 

ci [p''Hn«'phiyTniii 1% t rtlHt t, 

CTKW t at*l|«lBp m acta. Kt^t 
wciru Jtxjci, auixiv, »1. 

rM, ^Iviii: tdwi!, iir^T^i araiit, 

*3, *Iill* cl«*a, tflSttlv, 

ROAKhawoii, CMiahLj csL 
RadRpufp ald-4ittt 
Ratarl. cra^ tvlTii cipi* exit, 

RatlJ. dvi, dviii. 

Ratla N«* 

Rawdl ill Niwimmttar 5Hle.iiK3tTiii. 
Reccdt *JmU»p patlv. tii™* EjlxTiti, tl«* 
ELlnriii. 

E^bcufttion df lirii mardl. 

dxxu, dn^ 

ReJ nnil BlJidt * 

diipciiUlJii^caitot. 

roc^ 

ae^iBienul «uuAp4ca. piWrtwnaUy nanw^# 
n. atifr^T 

SEXiri* KlCTuiip aEnSi StXXviip ulUp 

jdTiii If-l^T, lx»I m* *■»»« 
t^v, Ijcixi?. wt. *cui, OT* 

eik «n*^ (T*^* CTXllt 

CTXl;-cm^%^ CUUlVtti, CXvtlx, cdk 
a^Ti% ^iviip dO* djtffl, 

cUEt-dxxii dM3tlVp d*K¥Ui* clxXm, 
cljcicwi* ctsjRcriit ranii^cac^- 
^ ttwu^'-jKPfl 1 &aktmrli, H t Kkam bhu* 
4ar, btXp txxiv j Klndwklicrflt 
Uiivii Naplu. f*v ] Woclilior*, 
IviUr 

Retiawara. ca*i91 C&i ^«MlK 
cadiS* txxit. 

Re«rrp^„ wtf? feir laiSTfl freihwaterp 

... I . 

RrtkdaridntEnglnlawUiU*™, 


Rhyp^lt# I bcundodp linii, Uhe* Uxb* 

ixdii } &ilwawJIOp Uia ; cialumruLr^ 
lixii I fAm* 4 :<itout«Hli larvp iKvip | 
t itfduniEad^ iuiii Uaiu ] 
t£liLrtrt-rMfv^ Lki-ul« LLthdyjJi 

Kaxi, LiPiHt bxEl; Nojeka^rldx** 
iKxa 1 diiiiiisn, IxiH i Paiia Dltnf + 
lin^» Upx I Rdjhra, Ink 
Ri ppi iig iMmniinilef 
R]i|* npp ixini. 

Rimsr i Bliadar. dUi cinni ; Mlnur^ 
jcijf , nui» dxni, £lnix 4 

Q|ltt, dviL 

RlTtsr-Rmvdif coiwdJctatad* cifp nl. 
Rlver^Jiid^ txxxivip »cti^ c»« 

Etoad^fEUiidnj^ uiAchlMVp mril. 
ft«4dUciialBK 1 IhiIi vM i builE rwll^ 
U E Uasftlt-fllikSiij^ txxxiip lEnBTk 
lutAvii, ¥Kxx:^i ; Ksmiwct I^wmk 
Ixxixp kxitp Inwlili *riU r f<«hA. ^ S 
Ip^fiaf 4 i«ttiai dxxXp dnwT g bigb^ 
k tail f milipUtn umkE Cdfi 
a|k 

drtiwj% tdi, dda* 

dsavt. 

Riic^-plufii i beddeff-Cav^LAp Ikxvui^ 

Kci^i afcdil f DwjirliiL-bixlt. dnu 
Kdek»k nrfrtto «fp cndL 
Rojhiiwara, Ixxrx^ kixttf- 
Rd:b<tr, cxcL 

S 

5AJANAWALA NES. c*^ cjtck- 

jxnmipiu*^ jpd 3 dw^"ddtro* xctniL cx* 

5aU]c Tobr*. cats 1 wtuftr linwiUin#, 
exQk cahrik 

Soil. «iiip0f»iwi* ewEty, cnxdr ealiiL 
5an-MarAh■ *T Waste* the Great 1 
Kx^iii cxioiti cili rtC^ cat*# eahrUi 
calviUi cU* dai*f eUxHp dnili, 
dfidir. 

5ali<paiia, raii* cxmIS* ciavtA 

SnmlMwadaf Nao* aaiik 

Sand } blown^ acriik dk dhr* da* diav^ 

clxT* cimri; tiecompC(i*d franuptTWi 
x; reldtic* axp Idt daxaH* ^iaxa. 
tUaxirtt ^ laasdif, adk e 
beach* dia* dxiw. 


17 ^ 




^ashil-diniif^^ OTii, CxlOli, fi<l, 

cbi^ dix I b bllK! JCdDilotid^t^^ 

cMt^ clxflr dxix. 

pr tipilt div 

Sandy, fwuty rUy«, cIxuH* 

Sarwanl W», 1 1 jisrukOpJiy^e^ I^L 
5«thvlrds Ne#» xivj, dxkvB, cSvicjtiVj 
ihnM. 

Scar Pf CJjclmiwr l>lutr, rl^Tarilp 
&» : AliowMir Hja ; PfaUwinlfi, ciUJt^ruL 
Sn4pwl Ai Mlwilp wrtli 
SorsiiaTidt CTt* rv^ »li ddfif i:43x^ cJaiiTI. 
S^a-^wiUrr^ idicizii^nJ ■PHkyiaH of^ xcuft 
irxxisC* 

SccretBrlili* indn. 

dflH, 

Shtrlhp H«w3i. cxiiv* ntivu. clxvtiij ctxx, 
crtxTTT^H. 

KItf U-ftUttl j coaria uJ ia09*f ejclt» 

cxxjtlir, dxx f CPIUDJkfAl«d| ri^ar 1^ 

C I cpniniiiliUbg'# W| ¥ ; ^b-reccni, 

lU, CM« cxiitf cbUf 
^H^r-ltmeiiliHiiip—D^orb 
ckkB^ CMXti^ eHu^ 

^3jfV5ixfi|Tp KrKafi SlfRii cxvTIpi cxxu. 
dashf clxx^L 

Sff JhflTi xW r fla. j., lx,. IxiiL 
5&kWt 

S^tnaal, IJit llil, cxr^i ccm* 

S^ntiir, InvlM, Ixtxix^ 

5lilj;ra, Ixxxu, Ixxxin, bcxxv» 

SlflnAl^xr, cxnif cxfY^ cxr, rni^ cxwi^H 
bain}ip €:IxxiL 

Sbll, Ixxau^ hnv, Ixxxiif, Luutir, hutXiM^ 
K j ill* iTor Ixxxlx, 

^ Slcepln^^flane'i 1xij« 

Sodtuitn. U.tvl*lMi¥ | miliuliuc, 

Izxiru. lixxxiv ; ^UTtU^wivtT 
Com, 

Soil; d«}i Itedikd^UxxT txxx^ IxmxYnli 
f’rfllilr dcIfilAl, xiv, Jtvi t fIflnCHiLtlc4lm£v 
ifcnHp <i I ri 34 lAUirifiCk d) 
mTp cr I Xi^rtinci 

SprtloAuddyt ImlXp^ Iexx^ 
cExdii. 

SpbfffoicUI bedded-iAira^ pKiiiiBrp xdi 
SptjxrOfdal^rinloi]^, xxidl, d^xXit, 

S|niri ffOfli IkimLiik Ultii'^ t 


SlHgfiAiil tmdtricTiKmd fim!cr« crbp^, 

cxtiz, dm^p 

Si^io-exii^lnerr, xxxiL xxiiv^ 

St«i».juD|^ I AdAtiina, x^, 

OodhAtui. 1 1 r^Allidlur, xif-Tvip 

xvBl| xxii, xB, 

5l4it«-SHrrrtv1iii xxxlil. 

StQin-litia nmy^dalEtj xc# 

SlPi^biiwlcbif Hhd KBilng irutdiln#*. 
cxxtii. 

B^Pim xcunfln^k',^ — itroEiif, 4ufmbltj nnd 
4 rmmmud^~^£rvwfni* 

StoHi, thjo p^tciJ, cUxxiu. 

cxvl, txsd, 

Stili-DrTiAil^ c:piufliidllU«d 

cxxx^P, cnnalx, clxiv, rlxv, ctxriL 
Stltmuerildlj^ coniolidjilniri fJky l| ^Mj cxix-r 

cxxtip chxxviL, cxSii, cttv* 

Stib^Rct-sni acid Rra^t ekmlkni o| %\uf 

land, dir, 

SuB-Rm^f fomll *tixllx, xrlw^ cxix* 

rrxxdk* cxWxt c:x;^ 

^y||-llA-p4J;f|« 

SPltanpan xvi« xii. 

^tlndniwsdJiTi dif^io, Ixxicnip Ixxxj^h, 
Swfai>r«4rAliiA|pc!r cmwvnfkm 4 C, exIviiL 
Sweden, iirhicHlHF airtictuFie, bxL 
Swm KaroiinilA^ dxTtiiL 

ft. S¥Wlflr* Crinent 

W«rSc^p FrirlMioilxr, ismiiU 
T 

TACH VI*V i t at Alcifdit-d, Exxtii* Ixxxiv* 

‘ rit/ 4 fp,*—Rw?rmr+— B«i¥^* crxxx¥i% Oel* 
Adsr, clxxv ^ Doll, xM t Hltikow 
Ixt IxJtt E KflamtHli^ cbtxxli^ dx^caE'f 
Moluit* cwlvnif Nioiia/^ xc ; 
p^fLiinllp dxx¥ii j flljlt* jEflod lit* 
for« f t^aiusar^ 

TaJUiirt^v CElHiiiip XXiiL Xiv, Ixxvfl* 

" TViAiijP^ * Or i^mtitvEU^baliql'f XxxL 
Trak* fiiAturdf iKxhi. 

3VlJ/*tti sr«I, cx]^ dxil, l1m¥, 

Txjiirli--old-ail*> — Jxxp Ixkl, 

Termitei* nnouEidji,, xliv, 

Txfliary fWirrJp 

Thprvrtliipw^latiflp ttti 

Tlu)rl«vtrda cfx^xiv, 



TrJivcIkrA” Sirngfllowi NBvfbudMr, 
cfH* 

Ttilery tikr } UivritiTi 
* TukrAhiMt 

Tunkriit c^lHi ; mAll ^lojury nf food 
c^toEkdiitAit tholl^ond, a^Vu 
dtivT 

U 

L''LTRAH>S[LiCEOU'S ^rimnJ^ lixxii. 
Uotbr«i&k 4 nfcfiritE, kxKir* 

Uotlitrfnnnul wat^r-l^rttl i Bapodv^ cJ i 
RfMH'fOr d I WadwalOr cl. 
UndoflfForuodp WBtcT-rapfiljr^lxxvl; 

nm»U cxjvii cxIviHr calbc* dxxvils 
MlA-kvel 0f Mrait djrltet 

bwvffi. 
ixxx^i^ dxvHiN 
Untra, dral. 

f/mmoxlM JbWirwiri^* kp^n^MAEW Elmtl« 
cbcv. 

V 

*VAN/MJKlliavpiifp da»T, 

Vandbra Jtw, Ixi* txi«. 

V^aHmUm* In PfiiirViM^ini|» twdi, cHL 

f:biVf cExvi. 

VaHall^a Dhar* Ixit> hni. 

VapBra VokalOt dxxs^ 

Va^^plAbks mi ksK-A^i cMtfiE^ izEvUL, 

Vder KEian, cExvfl. 

3-V«rii^ cxGv» 

Vklorla Jablto Bj'IdfCp xunip xxavii 

xxxpfEih 

V1]a Dhar* srniiopftjfm^ x^Oe xviip 
VEJfsr)» cbtxxili* 

VIJfarla VokaJa, dxxxU, draxlH, 

VlifjAt Kol. tEvki« xfixp 
VlnJIirBna* ijirii* 

V Era wad* 

Virpurt t*t fxdiit 
VluwafIL CittCiv-cxn, 
ridw/tfi A^awakta. tx E 81Eo«trwarE, 
dxxxlir elxxxvfi; Dlmitfitwa» vis, 
v-tflj , dxxix 1 HathEaitl. xcic^E ^ 
cE^ocvt /Halak^ tmv^ btxi] OHp, 
txT* EmtEi I Patarld, Thoraala, 


duxB i Viimtki clxjtxM | VEJfarEjr 
cExxnlp dxxjcvl I Wandaira, ba. 

Vokaitk aotft diaidl.. 


W 

WACMHOftA, ‘nfgttt-' xdi. Evli. 
Wadala. Ixxxkx« xti tM&dt-clylcjCr xfvSn 
laicHfa^coafkmimiiiDp cr+ 

WBlIwaEa4 

\VA|>otktf« muloi^trnctiaq^ 

Walotni. XXiUi iwtv. 

Wnod^tw Voloait, It* 

WaKu RSvfr; della^ «da j mHidlio 
ii:mrp«r Ixxdtlt namk*** Exxxvil f 
omritowi m ScntliiiiM, Uxvii ^ dp 
rap, Eaxrfi bexxB ^ bExvIL 

Wion^-kvelr tOHlcrfmwuli Uxxvdi, 
WiUflr^uppEy, txtfx^Op cxEiPul. 

Watsuk Axb Ikvmt Uhitstn 31^. Hleli 
Hotborn* Ldddda^ cxxix^ 
VV«it->luiftP iuuk df N-mH 

dykdx, ixxvL 

WlliEtf ic^nlMiplkyrcf, xxi dxxxr« rJxxxv* 
WISd-dxrkpat Vllawarar cr. 


¥ 


VELiOW dedaytid trimihe canttf xxiv, 
Vclkm Umotvtle4lnmtiMXv xvxviH t «f(a- 
alioEoap). 

Vdllow^hrci PkiakrM^ tfxffi, mir, ran 

SaEifapin', -temt ti. 


Z 

ZEOtiTES, bueixp 
H«OlUkiu]]y^dai*x« Exxxirli^ dxd| 
lilcdi xc. 

XnJkidaroai kvHj bnrxiiL 

XM 4 (Mlft/df 44 p cxdiip 
Xt^lofj^rm^ cxcR. 

Zooiporxp ol €fxx3dB« rxcop 
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luui V^ruacul&F «rA tn Noion ei in 

SmjiUL ‘CAPtTALt { Kaitf^ of riJuL^i lift Th^ck Tj^pc And 
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A 

ABAPURA Dtin^ur^ Burde HUIi» 
Abend ten* ^ny gnuiite 04^ Ru blal^n 

rodkM clituiM, 3^ 

^mrrn I Cl 

Aild terfli. 4i 3B^ ^ *i9i 

fifhdten>4vo|fTn4i, 4t d/p 14, 

Adatlwlu-Helebt!^ t, 4^^Sp 

fou: br<sC«JMcd Olid cuncretmiiry 
con^mcntcr.^^ gToy griiiidpli<yrd^ 
llj» tl47 pfaemanUI tinlucry- 

f l^lln^ l(ra.ticipbjr'rtfr ti4 * 
finals 13+ ji; main^llalHe^i ilt i 
tiriiAiWUFAl iphorulitH: retulor [oqi| 
Tvrtarj depreMMUip i|; dEiAi^r, 

Adoder^ fjii^l itullAn canADlkliiljsil narvLlAi 

1^. T^J 6i)H 

Anvils ^ Ifia^i'ilKt^i PXri.S.^ ITC+p t, 3, 
14*15, i Ap im, ^ ,19^ St- 37"5J- 
5i» 9^ f ji* i43*^ 145. 

.^bert «Xvbi» Adoiliir» MEul. 
Ajc/unoAd lonrtl!^ lHUT«nr>t 67. 

Af^iff^i mM*> 8^- 

A>^>p gealojrlailt beddud-Urju, 13, 61 g 

Dwdrb! bed4» iMKb, M. 

byptbynal rocko, 93; Ulnrhevr g 
miJiD^EOi 17* « rhyolltei, 38, 

Alecb Hlllt, 

1^1474 ZiVAilArm- 
<^p imd luoit fledEmsil. 

Aty rEtdck df Btionil-auirlne, 

ptifitr. 

Alk^lblfenou! 1 

AJIunJd dO|K^itm» luckwater end eMJ|*pEiini 
•ite of PorbuDder, tkj j Clle>-e, 55 i 
frirt^ivelcT ^r or Oreit N’Ortbeni 

Merslii 5^ 1 OfOAt .Salt Mitrib^ 64 ^ 

73 t tr>T^<™*p be; MURiferauft tuuii 

of Miutt Co. 


orm or Berhedov-idoe al Porbendar 
City find Pata p«ivfiiorr, 77* 

Allfrri^ raulu t^' 4 myj£deJ<»Me| beuU of 
iSa| 4 Dairela No, 1^3-1151 came 
Ifrenopbyro of BabU l>DDpar, {09: 
* 5 nlle amyjiTtlAlaidaJ ba^himr Alor« 
«r«ir«, 1^5, jjC; g^t^-^reen 
celly nieSaiikorpho^Ad boddod-UTa of 
Bbavptffai. 1 351 buetiiDni yMurf piVr g 
piie^cmile* iii>, ijo, 165^ r 65 j item-- 
like e0nLijfL-xacM of bedded-iai^'a at 
Morwara^ 135-1491 ivbite greno* 
pKyraii of Jadrrra Dbar and ICarl 
Obar, ties 

AJutu]nlum-tir«| lhauxitOp 31 p 139, 131. 

AmerloL, Unlled 5 tatia of* li^hi 
rokvdr rock* or rhjrolkl» ti «4 ea 
bulMioitwitocMii, 1 orbieuW 

grenliu, in. 

AinyiTiitiieai allared^ 133-3331 cafcitOp S[i| 
opntod wlUi aUHdika of lron4.l|3g dJkx^ 
om« 83] leorilireniiiep 81. 

Amygdaiuidlif tnviUi bjp 13 Jp 113-135 | 
4 LJEofed| 1x3-125 3 ufnamenteJ. A5 ; 
poroftLly of* Bj ; ioi»r, 81. 

Analywi cbemicfUi Barda Hilterocka* 

94 j mllldl^tep 5b 1 * niOther-Uqqor * 
fmift ^t^paiiAp 72, 

AiialyHMp opticaJ, tfio ^ PRtro^Traphkel 
DeiomtirmiPOtiV 9 &*^C 6 p 

And&iifet, 4. 

Applied putfaki^yp 2. 

Ara^nlLt, 151, 

ArEmaccOu^GnmtEHiUp C^ji 147. 

AKudan ttelL^hdlik^. Bbad^ 74 ^ for ttm 
ekTHted poru of ib« Oxeat 5 all 
Maribp jj- 
145. 

AalajMtf Alierird %« 

Aaliivradar, ekl-juU^ bedded -ievu 
miTjo 5 ie-buK. 






Aus4lltH cUuItf Iff*’™ in tlnwn-«iWl * t 
c^n«4lty0nt a/ Ljctieaut Mk*p w* 

' rwjrogr^pbwill D^fftormifiilJMi*.' ^ 
]rS 6 | US- 

AyUsi^rAoti* cfifiKtltupiiUii t 

B 

BAOAUESHWAR Tcmpk. ti*rt 

ppftrluL HETWPUinr*, <54. 

Babla OMiijpirt 93 S *K™1 cB»n* 
I^ntt»p1tjrf«t 

B^udl Ktixo twwj- Midbavpur^ 
fontfiMarcd IjJown-rtnd, 

|;«lVd3pHteC-f C«C1i|c*. u*. 
Bapodarp^Ouvinn^ biddciJ.liivPLv millcfiis- 
tHi**. 7^- 

•car^hfif®’ *1 Puli ■<■«! 
CUjp T7- 

B«rdatint4t ^1* *4f Abapur* 

* fi -7 1 4 ^ 4 U 

4®i rnrptioai* 

14 , 4^ clftBlic uanSbl Ifl 

iiiiEi^lil# ^*51 pMliion^ 

JO; h’lrolc^**! •oci3rt>ii«m 

rpclc^t 

Ck 4 i 

uoygdMk'uiul pf 

*wt 6 mId#w*+ 

i iic:n«iy ii<*i:i£, ijti *3«r 
ii 7 p ftflfrWBtHrcd. tjjj iCtni* 

wad ftt-Mujittraita-^1*11 li^i 

p^kyb/idnUj JatnlP*!- E17 = f^^wi-flietalp 
iJ 7 f * 3 ^- 

ii I 35 ? 3^ jS; ^ J’l**^* 

85^ * ino^* Mi m»>lim- 

A- 

Eattiiicr, jrp 

IJ9^ ftllLcralimi . a« 

Ajiavadar« 7fi Bapodari ;i: 
l^ct^nr, tJO*lil! Cttfiiod rniflJi 
ipM'pbl^m. 84; "ciMintry-w’k/ 4*! 
DiicciiivTnip Timad. iKn K*«do™. 
711 luTdmlMmk 571 Uxiiiit * 4 ; 

mk* MO’iClilh 7^> 7^^ 


phvftOjcrapWcai tratpre** ^ 4 i 
iwifft l■aiW■<lv^*^*, 71 i«WFr»df 4 #l- 
BhatJ, 

aiud»r ftlvBT^ 7#, 75. 

BMdo DbUTi CEirriOl&iiatBd 

*S3i ijftii Bfld 

44if1l>br0i«n, purplkli «=“* blAck 
I>H'(^rkXilji»HlQa«». O4. 

Bfiarwar*. 4*1 64* b6k i4ti comktiw 
1431 CUj bMl«, 6*. 

" Bluijrvr*ridki;e/ rtrfvliy nainc>d: ortmRii!'nX*'l 
TlmaBlUc-lIjMftfPni^i 4J, «6t kKtP!^ 

cppic ilroriRTf k i4<^i 

Bhitwmrt ladpml ^pbctulrflic 

BtiavDAKart 41- 

Bhavptirak ctmnaiJ metaffWFfpiilw 

UuiUl^ j^ 

Bbll Jhar, 116, 53^^ 

c*Wp— Junlhivaiitl, 4^^ 

BUck 33^ 34* 

BuoiKMiP, Pr, W, T,k LL-J>^, 

AdR+'^Sf*'! 49. 

BlMt-AnTwrcfi fof loeaS iriii»**mcliEn|fp jir 
BEawTt-uttdt, cofiBwwikm i.< ^1 5 ®» 

6|| conuklidiittfd, tS8. 

iaiportjmcc flf, 7b; pkmti cc»n«roftl if# 
tt« conMnnlisP <vf* t^T7i SatJ-fewili 

Bpkhlrat Dwirk* .441 CiAj 

r(i«i 4 MBnKi» b«d« iQ¥f«lcil hy mFw 
VkIMWIp js. 

BcV^ Bb, iji- 

Bofdlp Rnfgeitipn far Riulwiij-m^ian or 
kMtdiP^ ptAifarm-*yirtif, * 17, 

JtrviMrB, 4 p 

Bwc 3 all^d 43« 

^^hnAt. 

Itricki miCTttscojflc liru^lurt Pf, ^ 
ip *4 143. 

iftkckfli LtitWtHO'* ffikrocbftftrical t^ip, 
141 - 

Fiuild'rti^-ftlanE*, conKdidiBiBif plMd 2 r 8 » 3 di, 
4JI Tkrjfxjti-Bt^qua/ 43^ D^Arka 
itcpir ^Kupcbn^lonc/ 45E Idletili^^ 
i|j I miJkkBir* for cl*vif«mp, j: 
HijpelVi«j 3b. 


IPTDllt 


1S5 


O 

CALCtTE, S22 wKmdmwy 

iTTAdrijr Irif nioinkx Lfr ftbrcnu in botJi 
Atui JwlMUTial nthm^ m 
^ PellVJCiraipifak'ml Dol'^i^fBirt«lkrta*|* 

901^ 

Cckatts^ 3t, 

CurAfiKCn of LYub^ 143^ 

Cit 147^ 

CAirm, 0ft* I 4&. 

Gmm tpii 142* 

Cuicjn- C^HVAKV, ritiitAJip Pttrbuulaf, 
Ceotrir KfAi«mfP, 12, 

I 14J- 
fwfib', 144, 

UK dC f;Li«dt« fw IfuLklJEiiE^ 31» 
Ctialcii^lon^ fKa, 114. 

CliBlrlf cvtcLurcd 3^, 44, 4!, 

nu 

Qh^ym, cmnohdAUni Isknni-nndr 66. Sg, 
t6j, Jb4i OEmialHj^lcd uteeil-tjutiit 
l?re«ker^«fttt 0A|^lDnifa, £6^ 1541 
I^Rfslo^lcMl fMcikuit i«iid.diiii««, a, 
Mqv 7 i»fUod tut^oixMll^ 
i; 4 iBi 4 D|idattdt ^1 f%i cauKitt aC 
|«rCpra.6uti«ln« 6fl inadciH tahin md 
SBt mtcToKHlik: Jitrumn^ 89* 
164 E (aubhitrief^lUll: qnajri^^ 66^ 6^^ 

of mb, 143. 

C ftrfffi^n il ci?t£opotilum wM. T t 

BhatwArf Phur Ktoiw, g6i 
bjwU 94i 93 j niltlalhf, ^molficc- 
iVtlHor* ctf evApuraiinl iva-watct*, 73^ 
Ch^miiral mpbtflwpbima, ij(k 
' OuiLa^li3r\ i^oductioa by kuiKkuu- 
ikfiTi II 

cli IrttS'kjt •Tdi^a, I Iii»c.b«*ltlc<l dncoTvd 

inU^aHtc, ■ 

ClialllA HUlHCi- 

Qiutuunt rnttonU^p 
Cidtirxi dtprtM and 

Cftr-'CrvcICt PofbBi>dAr« laniAOlldat^d 
9htlUmitdf 151^ 153. 
f.^ 2 jhiurina 4^.4 J4J. 

Ckii^tUr aidth or ilarivyKt |i|ifUi:lrfl^ ^ | 
importanco itf Eonapiralire f»i£« 

* rcrtro|$ri!iipfii£ 4 l D«i«nmulittni', 
90-166. 


Qe&wfibwtai of JFJitrf rjii. 

Qeiimd feiiiLciv CtAiuuAr TaJav ifmr, 
59 ; 5«jAiiittWAlA NiHi 
Onwid l^irphyHtk jcrxnOf^yrv ci 0b4^rt 
Dhmr^ wfl. 

OniYfid itnulunci tn fcEsitcm, 9$"* 99 j, 
hy^bj'Slal mckii i^S. 

0104 flf DJb lllAAdp 4yj 

iATCTAlMfl, 4-. 

Cfypfst^^w dfprrftm, 143- 

CcHi.4lt4;it oNuC^oifl* ijji 1J4. 

Ceuta) bciftlieTbioilh fti4>la£ic4l «|rqciitf* 
■IkOftrii by dla^fRmnwtk ^ocdiXli f 
N±w ^ lijii el 

CocAUfatB Dbur* f^atiofifiyrii^, 117.. 
CDlombo, 3t. 

Cotonrobajipgu in rocljip 36# 2ji 93* 
Cfiloura utd ntfffUii fonwnikmit mt %ht 
G«otQ|f5c5iJ ChArl, to, 15. 4j» 4lf, sj. 

Coitrmniir jfl^tins* j, I J2- 

CemiilMC Eial fmxtuclii Giij Groirp vt bpdi, 

4 ^ 

, CompAcC-conir qtf heifdod-lAviUi £3 t tfooius* 
mk prodyett, r jp-i 21. 

CostctrikfUUTT diFpeftltAi mUiol^r* 

9^, Ijk 

CoR^niDn»c«i 0wirkA beiii, fo : tot- 

iiEffcf044 lixBOniliy^&tDci^onFii cuf Iba 
GiiJ bediii f6i kltrikf lil e ttowtHp 
89 1 SulWycehi, S9. ^ 

ConaerrAtiiiin of cOutat Ibi^iwa-undi 54. 
57* 5^ 644 fdantt P9T]i»iTi«d in rh^i 

i^n- 

ConioBdated blawti^uindr, 66^ 77^ 78^ Ao, 
i6t^ 1631 

Coriii^Malcd «ha[l«Mfidi yf ihe C^ika 
bed*, 10, 47, It, 63,66, 67^ 150 . 

PtiAdo Bhmtt 1321 1531 Cbay*^ 
near clicira^ 1^ I Klurt KltAHi i#d j 
vakroicdpc alructtm* 1^51-16? : 
MuJmadluivpur, 157 1 -Navlbiuidar, 
67^ >36 5 PorbAfldar Crty«crMk, 
1ST I Rl^rtk&tn iCllsB^ isV| 15^ : 
MMuduinr Irrealieni ifii> 151 j 

Tuakra, wilb pFcaiatano^ 
cakiie mnfii.aj fij* tsSp 
ConanEldaiDd •balE^tajid^ 5ab-ref»ti1, 44, 

63. 





ta« 

C« 3 q 3 <olkcUiWR 3 , luljrmM! 41 ii*ic cffiinhc 

pCf^oAh dC| ts6j 1^0. 

CofitKcE itifli*mpffifaip«ni InUiisfti 

\Aalt, tiS ; rbjrofiir-*, ^ 

C«itA4:Ufciiir of N^dikl-Jmrj^, 84* 
£^*cw/iBt4/u./ir4-iVi^nr of 7 ^- 

C^r^Uiforoot tini«tinWi 47 i 
C<»«Uccf« fmji£i±ic< *5^ * f«aJc»k 5 ia- 61. 

I VtovrvTAt 43. 

C«riit-f;oct4 4 Ti 

Cnr^Li^ clutic «nkt i*f In Teri^ 

jitii l^oiuTcrtinjy ««!tfnflnlftry and 
*QtK«eriid rDct*^ uci ‘ 

Ptoejiafio!ni,tiiina'i 9 p^ 1^ 

CdnUiuHi^, ttharw^rap 14J* 

C0fa1ca»iiTp 

Cwillir lartMtSMiaf-^UaTil*^^ 11^- 
^ 4 j 4 iykitiy«i^iclc^ fif thft ProvtuC^i 41^'* 

C«Hj, conijpow:* and d«U of» 143- 

Ctt«lt, Mca*, 4Jf l*(irhM 4 »f CUf, 
6g, 691 VlMWHTM, 43 < 
Cr«tAQco.ED«ne. IJ, I 9 i 44 i 
Cp9tBCcA1*^ I'orifKlt ij 1 hedi«)-Liii»i #4 I 
L^pfier, 41*. ^ 

CnuiH^^tt, fra^pmitnla. 14J^ 144 - 
Crjrpt^Kfyitidlibfl *trijcinrei 6-71 91 iOi 37 " 
^J 5 + 97 * 

CrjrFfO|hrnaphi£ inU»rfiTowtbai tt- 
CrTiiallild^ 37r 177^ 134* 

CivCwJd frigan^iv, ^41, 

Cm-tp*tOOeB| S+- 

f^jitai^Kr and C*. t^ii. 

and C- Adfii/^« 14** 

Cjrflntta ^p,, 141- 


O 

QACrtl^ or quiirti-^iirwiE ncwlnHllit*, 4. 
ITork roefck, 13 ^ 1 33- 

D»x«n-Tfapk 13^ i 9 t *p, 4^1* 0u w* 
DcEAiRi 

D^iian»-»toiW|^ 43 * 

Mi 7 |i 4 r * L*"* ^ PW 4 f» l 

t[«dal Uiwo^ < 4 * ^ 7 ' 

[>i^ of thfl Wartu rivcf » 

OoTuidOiunn. 40 k (inb- 


4 i^# 4 Al , 101 Tertiary omi Poit Tenn 

ary^ 4 ^ 

DapoattVi BoEianf i&t Racnt* i0 t 
mdiiuy. Jji Sidi-fa«iif 
Dflincftalim ot tin? ^ouJlai banlirrlattil m 
MkKixw dm*si 141 m rrin 
Pmod^ 

Dvnivd or da»tk fsarticloai 
Dptoriallialiarb*. S« 'Polinpiirmiilkal 
E>etnTTn!nBtidlu/ 130-16^ 

DctriUio, 18. 

DrtiiriJlcation cd rtiyoflleoi J7« 

Dbamili: Dtiart 191 owlW of bypab^rt^fcil 
rwli* 7»; perfs^iyritic HdcnmfM^MiS^ 
jf iaUitw , 103 £ Utk [ Jit 0< PloiM * 
ilLafmRl pC giFOi&;ftica] mniclurD. 
/JAnr^-m-fthatwi, 9^5 C«a- 
cilia, 117; DhBBak. 1^ 71, 1031 
DbellBr. g&£ DEiardI, it7» iii| 
Dborl, 107, ii<pi OadhlBi 105 s 
dared, 1*^5 Jaderra. iios ICarl^ 
iiDiKlMM-im 1A3; E^ba, ion, 
Dhobar Dbario NavNaarar States 96^ 
DliOrdI iJlMir. nncly-JoxTurnJ (KM-ptiyritli; 

f[7nfk[TfiHjrr, 

OHOli Diian clnawd porphyritk Rrano- 
phyro. 1071 finelyJjrxtumd pcrpbfntit 
Ifiraonptkyra, im lypioii graoepAijrrv^ 
rd6f 

DboHo DhuMlPj 9 pai' froA tbr oiOaniala- 
namiv* near dodbajia^ i I ii^ 

[>VM>a»« or hypnbyeeal bomc rockoi nim 
m^'tsMied tbo cC dokilic^, 

»t 4 « 

■ 01a^fT3intuEilie Sooiotii^ tn ihow tha 
(footofticai otracikiroof iKt 'CnaUb 
BordrolaucL* Son ^La*i ofPtila*** 

betarcofi fctiitoi and rtiyofitest 
3T- 

n^ralnutlw epbmkbi, 171. 

DitTpuda* n pak grwii tcolourkia Ln tbki 
afrtUonlkl, Tonety oi mofwcljjdk: 
pjtaorrto^ 

|>UnYt«a Of Jiliy^ ho 4 <Krj*Ulilnr rixka 

typis^airy cwnpoiied of aoda^JIrao TelA- 
pin, {oltgocliiM» andemo, kbra- 
dorlto}, arid iiotttbkndo. 3. 

13ii4£oMal oiay^iiaka in ftieik batall of 
Wadala, 117. 



iNCrEX 


l 3 ^ 


DrmUHH tJiii W., wwlyni at rivirniAl » 
WAttr^ 7Z. 

f^u 1111,111^4 mnidliti:^ 

or bypibynil Ipplqcryibuih)^ 
roqlti, kjFpicilljr tcfflf iwni oi Ifidink 
iOid p 7 rf»(j 0 ii 4 « 4^ 

raJiSKwtMiiiciJ 

> 45 - 

|>iil£miltWithuQ» % 44 t 145 ^ 

limooltic^Iimm Emc. 1 ^, 144 . 

Xh9 fillip mtBW 

for mil^tei 5j» ^ 

Hhnmm lJi£- 

PtiHr jtiilLdljti. 

Di:}iiu?l mad 143. 

r^anei* Htndt *i| ^ CliiyUf 

fCMitWtlwju-T^ctiplirH 6 j;K 4 t|ic 1 irl, 
P 4 f^ftilar Cl£y» 6>3 « 

TdIu^ £ii 

warli 04 MonrChitpra. im PUrm, 

fXunlilttly d* mfkBj 7^ 5 , 

DutL bytml 96. 

tlwarkit -u»-pon d Uw iJ**ljwitfl 
TaJuka of Okhamandil. 14P* 
Dvrarkadiith-jtSJnloDB ml Efokiilra tHrar 
PorHanifar City 1 C^j fbuiiHmtii 

bcdl UI IHTW WCH-fl'tQJ 11 
Dw^rfca CttfYiup at hadM, i4o^i0j ; Ailoitari 
ruhbiy and troodvtlttfiaiyp ^ t a£T di 
4^, 44 p 75 t 

Bhmta Dtiar« 45 1 Chaya JWK«rMiu9« 
66^ 154? ecrnttierddfawiiiirU, 44+ 4 Si 
iKinfatrlandp 86; coiifenjfflty 
tlw OAj mvd $>w 4 fkii Grcmpi d 
h 4 ad«, *4^; ftsftfcjlkiiireii 

1501 coralllfifmLi Itnimontiu 44^ 
47* 611 D^afPi 4 jp +b »7i 

Katdla, 4ji 144 KoElkbara. 441 
i:uitGlir^ 4 J,i 4 f %! Mtanr, 4:p 
Navibaodart 751 PatUt 751 
p^fU^acKoCfii, 441 f^nawflO, 43, 
441 Siimt^ar, +a, 44f ^ SbK 
14^^ iSOj 15 ^^ w 44; 

Tvkra^ tiif Tunkrip jy* ry^ ; 

VtMWirat »L 

Dykea, 4* H* * 55 -^ 5 ^ I 

dp iy> hMk,yap8s^ colBfli* 


bar }c 4 ntkff« 5:^ EpcvtKf knar 

erwpth^ to I U|^bi votcimk:-, 85^ 
i^i pmillar joiDljn^ In iinaPp 6 | 

polySwfbTll 7; rbl'OPtii 

wiHi 7 t fpbattHiUl 

KhrlnLAifciA, 


EARLV-PLEtSTOCEXK, 

Gmp dike tMSttkm, bedvj iy|h 
EitjIIi iilinliimi** cUjej wad marly i?fl 
of ihr Gm BaH Maraiip 7a. 
Eirttumwaxif^ rakrotHrof^ itfii-Ctai#, jtAi 

Eiriliy liumitEiep 

Edunpclcrm FKEuInf^Gijp 1411 i^Ap, 

14X1 14J. 

£cAriit ^1^044 IkWEA dp I4li 1^- 

t59p 160, 

Ccoranmc pt^gjsrii bcdil^ff-bmi atrd 
4ylw*i 5i ai Sip 84. IN, I^ai 

44, 45^ 78+ 81*, S3; GAJ i»di> 

66j k^^piihyiisu] rocks* 4^ j* 33, ijjp 94. 
m. tio, ita* Itf-tTtraiElk^ 

fit**, 1, i. 37, S«, 9Di lukaHitiJi recki^, 
7|r 7^1 tCa^tOS, 

E<ioi:ira» of /lifraia* i-M* 146^ i47' 
itIfiTwirr pb^bd of omtdyalimik iJdtp 
klrvafm d tJw tiinl ji*wc3c tli^ Pldstocsena 
Prri4ii*.70. 

* Itmbryofui:' irryttala, 
f^Occaia Painli iy; volcanic lit 

Marly 84+111^1 

Epdntii a manocKnk aiftcate o| aEnmhia, 
liirw and koctiOmda i*nlli 1 

Lunally bnn a pmdmri d nh^tibn 

1*4. 

Erm!dc bbds* uf U^flily ormaiiiAkal 
bekHjyilmfflng' ^^ma^phyrat 1 14* 
Eraption* foci of voJcamOE 14* 

EniptlvfSt biM!r« ao. 

Btfta, ffoni, rj(i4 

Eurofwci |fcdo|;kaL record^ 1 j, 19* 4tk 

Evipomlod 71^ 

Kfotaikm d Utorito^ 41 ■ 

EaciimlEoia ii BatirnU Kbad, Madkair- 

pur 7a, 



fFDn 


j 86 


F 

FALSI-Pffirkii 

Qc^Atn anii Kunclurf» ^ ; SiilBk 
T^brm 641 mtlla&lA-btLker M. 691 

Fm^siCM, A-JLSJl., F.G.Si. 
ifi. 11, ^ 40. 4^, 4-1^ ) 4 ili 149- 

FDl4liEa. Btt*lw*rl DhtrT^ fjp&i 
Ihmtt *$» 

04, I dAti¥«at 99 r 
5^ iCTp iM Dhebar Oliftr* #1 
rhyeflt^tp 133 ^ 
iKitrihuiw, 5151 £toun^- 
fiiiiM, 9 ;! I JftVBHtira CUri« 991 
KrUbnm JbAT. 99 1 {mwmeiilEL, 93* 
pbyiit-*lFttr|»rtkn. 

tfilflv'i 99! 5 xjiiii«w«l 4 EVas. 93 ; 

JliPff H I ftfwcific ijTHTityi 
3f I vfhvmJ^tirk «. it^ i 9- 

HTViijpbymi E N 41 

eaniwid BtAtlDHt lot. 

Fuliiui: rlnurfftl^, 6 'J* B* 9 1 4 i«in«:ll<>tl 
Imni KfTwii^iyr^ 

Fe^|»r, fi-a^ fil^rShi a. *M 

•wlUi qiifflJti^ 7* ^ J iii-ftitj 4II 

«^W3« *tH* s fn* ^sJirtwfrtJuif raebSp 
•c« ^ P^itl^fTEfilikMl iTfltfmkkjkotkm* \ 
qp*i66^ 

Fcrro-oiKKnE^um owKrrsiHj J 7 - 
Filtrlitt of fflSJsFiir imd qii«tH i, rt, 

IvUiik, ^myg^btakdiJ l^uJtiwAr Mor- 
wtran i*Si s amygdjiikwfaV 

dmn^b*^ ai* Wb^IHh ^ 
pU^iorxAp * WwJcert * an Lite ^HOne* 
IlnAp Ilf I CISKJB, fcnunirnfeml^ 
lOi; piilb-cDkiiut^ip rtf ilw n^itrirat 

Oroafv ^ 

Ficcrt# lirflfitf imiitkia-nwi^tioff^oiwfoTp 

PU^^-imtiurv, >4 J 5 ^ 

Fpd BrtfrtJun* 14* 

^rwkffiii/jfl^T t^T S H Iiiii-llr»l 41 il 0 p 

I4&I tHlllapoi-dwQniri^p fTwnrloi 

botUf 15& a bcAw, 1411.1444 Mil 
R9it}ui;itA* qj" fimiiisiisd 

la. h)cHRtk4iLi3jfi4. 

Fi^atUtfcrou iwJii DwiHui *1 Titltm, 
di; 4 t &4kil1rm. 

Ml 1 T^r 4 .etT Viftiwmrm. (ii, 

¥ 4 J. 


O 

OADHtAOHARj lypiinil 
grmufriifrap 145^ 

GlJ Ckfigp afbnit 1 ArwitfrcviiWH IIOU^Uv^ 
147 E ImwMoi bed», 140 s Bokhlr* 
wdhtfJlKlt, eji *l>r*rtl£er4^ ftUwjE 
^4«#1*|li9C, 6s i Citj-cToeif. 

Imitdftri ds I cb.iiik wiSli Nt maiotUo# 
of Banim ITIlUv 1^ 1: iiilnjitk: uidtt lit 
rQcHPVK «nd F«i*Tani4r7 
TWltB,—* FVltonraphkt&J 
lalfwjJfifK'', ^r£6 ; fftf- 

duota af, 4^, dip 86 ^ conj^loRirralC* 
rirli m foid^Ea^ dip 03, ds% i 

ATonomk 44^ 6 r* ^ 

rlter ia 51 piJ, 140; locakp fis k 
Hirtcotni HfOi 14a Ji onu^niBTtlAi mim» 
frcmw rsp iA| 86^ 141 1 OVct^ 

kttfrtni; LftlniJr, 41 iTukril, 4l« t 
vjrpur^ IS i Vlm^'wmrm, 41* Bi 1 

yirtl^ Cti&Oiiri 4 L 

Qardvni, l)frarkllpdl4H,C4i^«4«i is« M* - 

G^uuXf ^4 AiiciiiBu.o^ lc.C,&-p 

DpO.iLpai LL.Pfe4 SCkOi> i^44' 

GofjkiS^^l CoUoCliiiMi, i4dilip4M tk> fhf 
14?- 

Gfiotocicknkr memomndt on iho ^irwrCiire 
pi CuBjtiil-Borderl40d of Pof* 

tun it IT StrntJS^m fKKl^k 

Gw or fmhwmlEf mDituHi bDuviuHLi dJ- 

nimw Maontctn in jMndjrrtdti SintCi 

GJbCial F#jfiixl^ Jl^ 

C^Ai^k ifwiro]^ imd dwtfrifpodh Sor 
^ KofTti|frii^niJ fktermiioitiant p 

Glb^Miy rocluh cc^ 33 $ hlutrlc otuikdiap^ 33. 

r^di%KTil*iif4» i4-ts»9fij fOii 

(rlotntro-poTphyTilk nUtm iff. 

CMIlWC, Orluk-ular emtlOl*^ d«mr,j U. 

Ortrf«r. ctwoHiUtod biowiKiitnif, % 

dOilAp tdawn^^ovid, 73 | E>wark 4 twniip 731 
SuU-{l£<«nt onnwndAJed tikiwn-jiatid 
itUKTry, 73.14* 

Cnuliojr of miliorilHp so5ti 59. 

CkbArlem: — AbywaJ bolocfiAtiillicie rocdn* 
^umpOeScd ceocntUlly oT tltCW liM- l<ri^ 


utiU* el 

<ir nnia Of qu^nit 

A. 

naloi), Arith nocMPory conititaWi^i- 
jl lSTwjr’': 8 T»*^^ Aberdeen. 5 * 
crtiiatlu' of Amerloip IreUad ^oJ 
^vredmi lit* 

QfiLfii>[ 4 iJi«ii or nckn co<PpO««J ipfii*mlK 
4 U)r ef» or cxbIbifjnK A grcpaiml-^iAi* 
(.•DEa^tiiui«Kl by A 

KFOWtIk of fpllpor unU quartt. 

AbHpiiri Qumtmr^ Burfa HtlU* 
b -7 \. nlurted Ci^rntm fvek of BaMa 
U ltii£Art iDOt HnidyBei^ 94 + 9 M 
^ wplTiO’f yaiom* I 105 l ctwm^cal 

^ I <LulJe Ln wmw 

pttiEUsJItOv wn*j iqilwT# iiwflA tdnU-i., iet 
* P4!iErb|i^|iUl^^ E>iibenniinBi»am"i 
1 ciHATcd forptayriUc of Obori 
fihur^ ftfj t ifv»f>d3vii?#^in^ Writ* 
cf tla« • rUr*rt-of-tbr*lillift ’4 locj | 
iltfltmEkBi. B. ta I wmlic bbcka of 
QiTiAfiuiiitBJ I1« z fdlirfiSCi 

«04 T iTiij rp^ id OadAXiilf DHAr* 
ii 4 I. KliQrla Bfaift 'H* “™* 

iSothvIrda JSea, 109: blliboM isTudev 
<rf, itf tHsi(Krx*Tnininff, 114* >*5 ^ 
kT|4tcal ^5 i OfNi^wJmr qf 

Oitfed Dhmr DharkP Ditubhp 

ti#tir aodbAJU, rtipi 13 t ^uenmb 0*1 

tti luli^jndNKTTTtii^iie of VIJfaHa 
Jhari iEJ7 1 ijplesJ, of Wodwalii, 
Akcb HltTfi, anJ Oidlila Dbar. 
to^ Tpfi. 

r^TiiiPphydE irtniiniiTet If 1 drttine^ 

lion frtwj * reb 4 lie % 

apecilie Bhulwarl OMr 
(eidptont ^rherulillc fclMict 3 

itightty fiOrpJi!>-Tilk: grwioplEyTP <4 
KhorU DttAj^t 94, 

^CrtMt l«!Aipo% ^enefM dcpfruaiOA erf 
ibl proiToW, 4^ 

Qrc$A Northrm Frealiwater Mantt 

ytr sUiiviumf 

Great Jett marpliK aHeviuai. 6 ^ 701 
nrem 701 ArtApattiWidh, 73 7 Dwirtm 
b«d»itj^s mmibmypnT,j 3 ^f^dnlMiaij^ 

wa«le tnrriCoiTt ?a +73 f ^ fSavl- 
bandar. 


Oadastall Dbir^ x^^iond end itnaciK 

JETAOJilfl^yllFi i l 4 - 

Uared Phar, wbamlf&r jifiMMi|dirf*. 
1*1*113, 

Gypj»*oafi Athiv^MJiii Mlinli 

A 4 l«ntk-« bus peaci|itAiS«i of, 7x- 


H 

sab AUDI in Wettern N*™ajra#,T? 
HabiudkDte^ npiaAimtAJ l<HEi4|n*4wgl£H 
ilieTAH?, a®. 

HisiHAliiK. tarthFf 
i/uhipjim^ rnmnmatm^t Tti^ 

}Ur4nnLpg ol 

Haakem* l?R- AU'Aan, M-A n 
r.R,S** 130, i 4 |i > 5 * - 

HaiNlanl Temple. d^pewtu, ot 1 
y4tlevi^^^^b» tai^. i^®' 
Headguarleri of the <]»lo|cf^l 
Tey# 19 ^ 

HeUhtP <if AdPliaoa. I. »a. * 3 + 

j 3 , 63 , 1004 l* 3 « ChHjrll* 

i6> 

UM iWii'tiw ttid tT- 

Hi#utf Tmuiry iflc Fttewetii- Feriad. * 1 . 
tf twiir-r na.. G* Ji, PlI^P*t Puri'S.!, 
F.G.Ri, t44i 
* Uc^-bAcfe^d ^ htn*h 
HBloctyBiHlCiw fOAliirw, Ji^ 

WftWA'aEa^ 77 . 

rock^c. ji 4 ^ * 0 , J 0 | afii 93-1*1?^ 
nan or, Jj, 03 J 4 !hitC| 3 k»J AimlyWAp 9*; 
i?e!UMir. 5 e 3 i: ipt^qeirin^ tijs qpef*- 

cal ariAlyich 03 - 

KypocrymUiiH textitrt. ofieitie-bMbi 
Iii 3 -|^^ 1 liiyolltifp 135. 


i 

^IC£ AOW, ^tihudenm of like 4 »* 

Iddioj^TutAi HI. 

fannou-i o€ 3 llMLi,iMT>aifeAi 4 l A^* tj | 
tfchli Tor wintfi 3. 

IfudpHffll j6l 

ledpittnt pj^ifonaliticr febiw, ^ 4 ^ I ac- 
KA»ry pjFortjmefii^p qt I wmfia*;. 






iBB 

It™:- 

l»rT, 97 1 H^m^y 5^5. 

{cK^l^rtfTnl Svnd L d«« 9 Tt 1 (|H^«ftJ K)rt*^y*- 
«aj rpfle ill rjiUfid JcffibDVO^tt 
Bhoirtf li&t liQ^ 

lodCA, PcntD^ulaFf § 2 ^ 19^ 4^1 c|t|ei 
^r, 

bmiA?v CtJiictfi- Ciwjuflf^ IiMmTi* jSi 

fJ 4 « 

En 4 um Ckolp^Bt RM<>njp ijj 
^ Emliaii'f^^ <fC nlm1»e^rr^ 15- 

fniftml Gfi(Mi|> oai MJid e]i:pOiiiijr+ 

CB E ' ^iJ^rprAJnirLci^i ta | 

•1^ ( firVdffmirt ofi ^ ^ rildUmlllifr* 

€i ; yvJlav-odittiE;, it, &l, l4Sv 
tnlcr|cri:nrtlu uf Fc^ftpar And 7, 

liit«n»iMl^Cii 4 p 

Intm^^l irfra^Qiv^ t 

Enmc^TTC fMricid fH‘ cchimiMiuioo* iJth 

ij*. 

totnuii-v fodt*., Atrui^UM o/r 5. 

Jfpmam 74 

IfiflAnil^ riT« 

" IrcRKflHm^fif BiildtflrlAp jsj, 
frQfipv««!^ JO I hbulf/unittji^p i«r, ; its 

l^noph^ra Babti Dyo^ar» 109 i 

Irmi tii, 

irrlx^llEifi prfifKHdlit 

Eiutnopti: 10 s ^ rittrogi'erp^tCAil 

IXrttroin&AiifTn# t 


J 

jKdrrra Dhar,, mhwar^ ua 

iaferabadt citflif 47.. 

Im 5ah«h^# PalACE, %. 

Jamba van! I filio1ra» 491 «|«-c<iifTp£wd 
lljrpoilix^al rock of cavd, i iSi. i 19 ^ 
paiii^dtr icaWi^ 119. 

imVmniMrn B«ra, mMwiMal irp^ifiT^FfFk 
Miiirfr ^ 

y*cf,“l^argc ortfutli',— Bbli, 51 J* 

5J* 3J * Vljtaria* rcjp 109, 

fc^lltt^, coburnikrt 3« lu s fMi&qTily ^ 
wftdll d;7kc% pol^nbedimb^ 7, 

)^DDi Pr£IFE:$^R }.r WtP^i tali 1 £fF 


JciKEif ItndwTCi^, Jm.: B.-A«i F.RiS.i, 

144. 


K 

KANDORNA, j^ 19 ! coo- 

^fcHseratfii 19, lOw 
Knorin iimi lupJinitCi nO. 

KnoaitiLi 4 Uoi»i ItE. 

KarocbE, S^lLttikri^Jky^ jji^ 961 lOi^ 

Karl Ohar, Aiimdjirnn^pinjriVp tiOi 
MatclAt Thprirkn bcallp 4|, 44i^Jl ^*1” 

Katblawarp ij, i7p 40( iHttmlkin lM i-o^ 
cnnii: Bcxh'Jiy durini^ili« Lowrr Bocco* 
o|pi| iJiJ 1 clitvaikicii pt itm frp- 

tniee^ t7l PleiitoCra* fouiuiltUi^^ 
fiiti^wumc or *'Parbaadu> 4 lE]a£"i Tcr- 
tWjr ddfmrma) of tim Nif sJbt 

\misA^ i j_ 

ICcMOi I>ih:cjiu4ra|tp <ai Gdj bnli.B^n 

KlurntnU talar, 

K ttambbodarp Dv^irka (turn 

A^frai~*^MnrT'y-— Baby^l wsnt jHadhav- 
lian 7^1 MltttlL 
KItalisI, 19. 

Kh 1 ) 4 ar» iztyiiiSir 4 HL&c« lo^ 

Khlimsltwar temple^ coniohdHrodlflfurB- 
tMUid i^t»i E rajand ii»4H)i trj t nml 

diifhc^p 6j.^ 

Khlraara. mitcothf^iinno^ 1^ 

Kbliirli livyidllui dykci. 

Ktiorla Dhor, niuklytij ^ |cnttvitf)b)T#t 
^ I uj | iiilandjtk 

rdAiio, i«v 

EEkhara. 19 t Durtlikn Ijodr, 43 ^ 44 . 

KawiatA, 49, 

l^rltbtui Jhar^ orfiAmmiiBi ip*j£niliik 
ffJjHUii 99-. 

Ktutclirl. Owir^* NkI*, iJ, f|, *3, hy, w-, 

87} rauQiUbeilCb, 63 ( (3 t 

Suh-R«Giml coDpoMitlod ibolkHk^ml^p t^p 
* Kirndvi-mync/ 45, 63^ 130 | Rriemeo^ 
vtrnntttTP^ # 7 t cpccinJ tM», hi,* B?. 

ilykf vl tkil^ 

black bAHttli Ij&p 
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L 

UiCL^STKTNE lUudiiD^ Wd ^ Kbrnm- 
tmUtiLav# *39, 

t tkA hm, Pbar^ ommnmiiil ijib^raKilii: 

ftllEE, l«L 

T 4 ^i ip« 1^ 

L^nKlUbmfichUii: TukrUi #]« 

LBMliianjUEMnM*« *&i 4 ?r 
Limfcophyrri 2—tl 

byiwf dyliwuirfc^ wilh « vnbfmJItntf 
viUcM pvTCttilAffe* H«l ridi In aUuUI^ 

j ruj fwTT^ mftjfrmiflfi AiliCMUrf^ 

cmTly bV&lite brCFWn-wio** 4 « 

t wn ii, ^TadjUlJ iiks^UaiT MiKM tf» rijirti*' 
tubtmsw:#, rertHUy W 
ek^iiivd AoU* 7 #} mlnmAtlaa of tiui 
drcflt 5 «U Mar All mwj 
tifi»diuiirt»i i^lpip^L Iram 7*1 

LAi^rkAlicanprinWk 3(5,31^3^ 4 

pf OwickM eenifItitbcriiiti Aiid 
39 i 

LatsntP^a^, 3 Ahmi iHid aJtttnlmtmii % 
iUattuRjuEii bydnwtr, ay? 

^iEi2dt«i, jcy E B^klurla, 37 i fcmELijte. 
31* ijj 1 i brtMnfr^itHw?: 

llip ^1 ; dtfllnillith* 354 
4 ry*luilPA, 4 »f JbTMdJiffneUiui iklK 
177 pofm^ttmury Kd ^^1 ag. 

f lEnfuinr, ji [ ii 3 pi|Miiri 1 iTidm'- 

Ateti, 171 irennat** ar. * |[BW*itic- 

trvICAiT^'uv ccinjj^manilr. ilB; frttrLa- 

cfHnnk du.iis%$, 371 nAtum of, 1^1 1 
orijpio A9i ijt 7 flTfipitimital aion** 
iroau ^1 j^iAdTciii?^ 39. I3J; 
|!ApuiiiXii;ilh«», 391 ^aiuwBD. sj i 
7? 1 rc^ui-nwiJiJ. 31; riul- 
coloop^ bllUoApA, 7711 iakr.il* 19* 
, i ji I tfOcnijEir, 

JE)* 31 r tlLTtrtiH of, 36 I WwlalKi p 7 i 

ijr* 

Utaa* iui 4 . 4 , aS* 3 fl P t; 3 . 8 J 1 N*ic 

4 i i ijo j tHdOnJ, 

&ff 4 - J*** 

cotULtry^rock/ 40; miirrnitdlAMf* 4* 35 1 
ac^uenizp nl'i 38 1 ^ 

U^WnOtt, K C,* tit, 

MsiiiiAil C^Em 

if& 


LeWvAO,, J,f niicrucbcmbnli tfwUL^ 
rrfBwtTu* 

L«1f«| Daliiim Pillar^ ^lanl, 43, 

Uf bli onliBAry^ EHAitirKlJ^ Jifui paImHac^, 9. 

* ZJ^itK*di'^ p^^fttHpnt of coinnwrce* 43^ 143 ^ 
Ui^bi tPlcaoicrockSp ^ 

Limbiirgitd* ^'orHfelffftSbkr rocks rh* 
radiriipd by m c^kiuml, (|irowtiia 3 >ji 
hPAfl mvA. oiivutlally ccraTpoaonl 
ot unit* Eli Aitglw, msj^noiilv sEid fra- 

qwnlly ndh 4- 

linKp licrfvetl fhto jS- 

UjEEwr^tlp, iirvAa^cOm C^j.1147 Z d^IvTiPH 
tbndk 164 14*1 4t* 4^* Hifst 

h*i!fa la *Dw^rkii Grm|i of boils'z ft£}, 
r«l^ buck til ^CiPij^ fiTflup of b(Hti^2 
fHtli-coloiirfidi 441 rnitlnHio* 
rif*r fiwwitrU: to ^ Mitl(UII« % orbito^lifp 
14JI ryltbly* nia^t-cdiMawd, 44 1 Mib- 
Eh^rlsl^ t£a-tcib» 

or iwi^ 

porvp 9J< T4l« And *■ Clawtlc iftil* III 
nuiriii^lband wJkwoiiwy rotiksi 

Liliorad-rcm#p Atr^aj and jtlmni w^ 
of^ 9tp^ 

Uuuii^i bwToi^ Qjir 
Lo»euTlitn«i I 
Lowirr KocetWf 40, 136, 

Cuiais^ I3P. 


m 

u R.!:« J.i 40 ^ 7 ^* M* 

Afadtiavpiir, BaNidl Kbint* 16$, 1^3 

cott«i 4 ktsu«<l lilcmEi'^sticlip 3 !^ 
MadrAB, jt. 

MAdfppqfffA^ t4S, IjB, I59 p I6D, ibd. 
Idax^^^'ltiuAk* 2 —^^|lt:^^f]kf41^t^l: Of lAtoTv 
Iy4<t|a}iutbk rDCki! pf* 

IflfiABy ipziur*, eoatnlnliff uarll* nf 

ootj Auj^ia ATid niAgtrrtlHo, arvdliAvinif 
due et|minpi.l Enmprndlkm 0 § hgpAll'- 
MAglfWAp jm^ iiul luAlc, 4, 

AlA,fnBaiunh cfikHidei iiiijiimiiuii io 'molHpr^ 
li^iior' of MTApofAtid wH of PortiM" 
dar nlt-^patli^ 



01 ft C 00 .- 

^itij'iumt 0 i moat ijfnc<niiiftft 4 diuiik 
pojticbft m imifvsr ftftduiicnlarf nwrlu. 
Sotf ' Ti^tivff'ftphtoftl 

^Tlftlftlw-CJClsfltp IftJfftfift u*ml loc tiuikl^ 
inf* jjk 

Ifiinchhftr Groupof 5 LTTd. n- 

MctruMD Hu^HPuCt^Kihiip [i j coioiralnul 1 ^ flllcnd+ 
I&. 

Oricftt Narlffcirrn Fr»fa water 
Cw, fr* j Omil Salt, iM, ij, 7 |, 
1^4; j^lnnl. 

^IjtaitH-n fOf [|pw^A f«!kji| 4 p 

I j; .U;ft14 for Mairdt of^M1az»n: 

itnanirth iiT^ j, 

Me4ft-<r«k, 43,-60 s ^fpwiu pr^'apiiats^ 
6 dt t^D 4 r» 4_^ s wiliiiifrl^ 

%m*. RUir^li. 

A IritUiilb ^Kydroua 

atlicAtd ot ftittminAf Jimr mml iwlik^Pi 
afi^,Vi^jAW 4 , lA 

lUejHJwak; Em^ 1 
\rmKNT. f\Q,y iM. ft* jti C,E„ 
UcOiE'luamlc baioli ci>f Btlftl^- 

ptrra^ lafi; tn lalrflle |tnKlu£tkini 27* 

*1. 

MelAm+>r|i||iiiii< rbcmjlcal, 771 4 i^ i^x 
■renUcl, ^5* taS [ Ihrrmftr, 

ki GiJ 144. 

MEftftl. iftoMflJi ftundut^r alluvlul iiiiid* 
60: ooftvtiikhwfa'knEt Kcitaiit 38 » 
^ s £oti||kfiticnlfi^ 431 «i 3 Tftl-ri?i-' 4 tp 
43 V I. ilnJtft of Uu Wartii-^rlvert 

6d c f>ffr£rVa b<^m 43, 60 t ieoloi^^i 
^IJnutdru^ 6c i g^-pfifiii^ 6v| lerel* 
datum pfllarp43{ iK^a*creefc, 60: 
innio 4 K|«v 601 ■liinirdTaiii nurdi, 
601, poknltk^ ipyptnffip 60; Siptt-* 

toound barEMiurp 6 a 

Mkirociiiidiital ti»E 3 ^ |jLKiiftaa% 145. 
ftTMmcrTftiiiiriric fcliiifti Dhiinik I>HVl 
coj. 

MlGrofpMiftflri 
Micrttlitfti, jf- 

MTcrotKi^rRftiitOi 6-7^ Bi meiiMni, n; 

■xmuliiiPp i|7i 


SIScTvppjrnifttlLk tftature, 37; imdki 
or^io^ljir iti, 113* 

rhyoHtCi ijck 

a HviUHg ypitH diffwflOE* tlfttWwfi 
anJ, i^ydlUii I tiiitfiy tlje% 37^ 
Microtpbc:fiB.litio «truEr[Qtov Sf* 

^drafts Snt timniY A,* 0«Sc«i UiAu 

FpRkS.| loa* T44. 

MiWha^ W, 141* *4h 
1G5- 

JdlHdltOt fiilUoliije-6Biiiit<mis 

ftoipo^^ Adat Una-Half Hta^ i 4 i^iju 4^ 
51, 1Ti>-g3i Adftliftfla vlilai^Ci 
Adfldar^ 6 ^ x a^e, ifp | af«tuKie€>H>^ 
47 1 hAadaliianl tKilsp ^4,70, ^ ; 

^tr cnknto momex^ 
cAcikifnJ^g' 5^ * 

cetELpti^Uloii, ; Cblrorft-k*>Totifa. 
60. <71 ^ cljutk uniUii jn t . toftfltalp 4; ^ 
cfimpoiJikQ^^il iWficrvticHMiry 
fta, P 34 16, '/i ^ 

cm^iihnjj^ itnifip |^i 5Ti datvjii pi I Ear, 
411 dccp^iwap ^1 ; drpcnllipni iB, 46 j 
diffurttn-l lftj|tar$ap % 1 A [ drift, 6 ^* TPi 
^ 1. taUo^hmfdedf '4 

iia t 97 ; 

iptiuliiij; oft 30^51 1 hlijh^i |(rftdr« jfli 
59 ^ i Umimftp ^ 1 iattiJ« 

Aariati'^zoDCh kfcHhOd, ^47 ] 
level^datum pUlftTp 43; r^ma from^ 
^ V IliTMtoite* l$m It, 45^ 4$; 

9 ^^ JltiD»|-zoar, 

18. uii jsalQ dirpoiElft, 4% 1^: 
Mla 4 ll. 4* 601 inkrniicoja^ (tr«J 

9 jl Ot; ^ j 

iuuni, 46 ; cwormifio, t J T i}n^tt| 91 j 
pecu^Tt 93 3 perforatioriit 4^; period 
iH" cadldiartEijtti^Mi, 91^ fTrirtoc™ 
PflriOil, lS« 9*' J ^7 I ptiW 

IhiiMionfl, 46; ituarry^plota, 493 
5 ftlab Tobri^fi^ ; wcond^ada. jrj 
^AilmewtafTT asdircwniaUeOt 

c8; vtalnad by laterltitp -gu; fitmoliira, 
lytumioea of, t$; 7 >j^Wrtff 4 p <ja | 
(bicbnca^urt 47, Itpird-grmiffp 

51 1 Tnkrftp 47, (b ? bi«» of, ^ varia^ 
tklOft iu titKttfrg and caiqpo^itkm, jS, 
4 ®! 
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Minnnij iniil* 0 ^ rodt*. ^ 

Whriftf «m 1 

MtaEAT^rlvcr, {9. 

MIoccuB Age. 

nt lJ« J*t 'S* 

JAfilMita, i 4 * t G*) t^<w 
Mltbl Khui, Sjib-Rcciinl ccmwshiltttfcl 
Movn^ndi (]«» JT- 

lilfthr Ctiupni Ditasar. ntiWj''*rty. 

Moltal* jtDuv'lunj, 71 P. 7H 

-Ol |>ii4r»(o IkJ*. 7(1 i kwOokIchI 

taa 4 fl»rks> TO ! T*. V ' 

JQ. 

* 3 * 9 ^ ^44 i pasik\^ 

Sn wHPrt iwflmeniw^ tmA «ub-*ed*l 
rtsck* i« ‘ Pciragf apiiJcal Ilatcnnu 
UdiiiHId,'* 9 €Kt 6 (t 
HOKota^niA^Ai^P 4 *^ 

MIoTuriKm (sifiiJlllKrtWj '■6 « wlirtu 4*^ 
MojftnAr tw^yiyie, iio- 

ivjf IlM^fe 

bwh, ia $4 t^; kyiwir^Jilt^ ^ 
t lAifcriJwa iJtirK' 
doki^jil hituilti itbiD-li^ 

V|fn-jK|r»ttf $3- 

' •riip«mlfl^ Knl- 

imlisr 73 I ni*irip»™ ciilo- 

lidQin, fSm 

• KEwkl of C 4 l^tb^ i« iWn KCiknt* uT flti- 
bumI pwirtnafirnry and 
«ybofiml ^3ck3^ St» * Pri nj|rrt|**ik»J 
OertrnolfuulanJit * 

Btno, 111 

AffUPt OIrMJ-, 14* 

Mad, ebp 7 J^ I.W I datk-ffTEV tfif Itift 

fIrHt 5 «lt M« 7 bI|p to ; 
jlild |fEp|i«iagui prf lilS nSPilt WiBtfLo Hl 
MIaiiI, 60. 

MvdilODn. UicBiiiw and npwi*n, 
ffltihitJMjbavpuf* rfflnttte ^nrmtwiw «f die 
iluilUafldi 157 ^ ii^- 
HuaCovliB^ 147^*53- 

N 

NAQKpi, rhy^it49 3*l td?ii- 

dmli wri,. iS, 314 M 


IVa^kioiiilirp «■ ^ CorAtC^i 

iiii. 

XatnrtiHfri It rk«dh«r twIStit—iHi- 

C 04 e of Alunto^ jumI 10^119*—^" aniyK- 

IJI4 

V^iuntl €S)m 

AfttlMoi i|1m 343 ' 

Hmurmt^rn Of RiJ^^ira* mwdl bimsjfwti 

qimiri^ Aiidi silifilty Ci(mij|SoiUi;r*itOp *+ 

AVnliW^t 

Nor lie* ur Mb^ttioS batotTfsiiafiiao roc1t»i 

campon^ efwFfitiHUj vt « lirtir-Mti 
leUpur and a rhoTFvbfc 
VViian lUe pymjuaie 3 to luiijiMicflolOp Iba 
rocke Mjis atUiid igabfrtnw- 
ncH-Llea hikJ fTv« 

Inuwmi^iitte lo * illOiViuatdj 
dwAeUtr, fbP twusf iwUAdy kulinrije 
abuTiilAllt iJFlIl* of oIMjw, 3 - 
North^Wcstoro KuthlB^Kr* DwnHia 
Gtuuii <if 15. 

Niiiiipwe*, J4ii 144- 
144 + 


O 

OSSiJDlAXs wri of buck At ibi 

3 >34.3£> * 33 - *34 i Hill in 

Goitilol SKU#, at RoJi™ *« 

Naraiuiititr %$- 

OBSinlt;S| t33. 

D£hn>p Tud, 361 4 *P * 43 ^ 

CpltluiaiudHl, rdlKAn cl. iik 

41.411 l>iflrEn tw 4 tn i4<>t 
OaeatrMWmPorbandw 5 t*U> »*. 
oinxnftiti Monmtaitilt i6&t in t»W (7 ba«k 

rKktn, 440 * P 4 lrcir^ltpl;i 3 <i:al PDt 4 rf 411 il* 

naiioni V 00^166. 

CMlk ixructvnri 155, rfioi cotTprortU«* 

t6o 

Qpftfuummr 

OpiinI >Hwl7*wi. fcWle* w>d gfaiH»E*ry. 

«t, 95 - ^ ^ 

OHjfaniJur gmniUji fd ireiw**. **weA 
A>iJ Lbe Uatt«tf 5tHLGf ol Ani«rk«, 

]lt« 

Orbiculv ^maofhfrv of Oltred D 1 icr« 
ill ; f^lypMtou! bofiiert, ua i 






1^3 

(irruiifwnliil d!»rw:ii 3 r of, 117$ nncw^ 
itip #iji itikTM- 
i;iytiail deiprnkuuiao^ iiJr 
4 JVdfi£ IFWj 1IX 
Orlii>Loii1iiiJji;rinici}uni 14J1 
Ot^hfdet^ 141 1 »44 1 Om dkpn*^ AEHi Oi^ 

1 + 4 ^ 

Origin uni natun* of 3 ? lAicfiicvi 

79, jUp 4]p 13^1 ^ RriR^ntn, S 9 i 1 
rh^^U^p Jt^ i ificUwenlBim" 

13 ; Sub-^lijuL DwirM bcdi« 16. 

Or So Vokftla^ 1^, 34. 

Om 4 iTtf»k^d AuiytcilaJvwU, j 

^harrifi^ hi CAhinr duR to Olidaiiotl 
uail witmlilTiifi ^ J 7 t !?* ^ 5 t 

99 { ISiTfctntlS£-!tiA£i*t0^rrFi, 4J 4 

1^* c«kiir«vyA kjente^^i- 
^SEHEItTMtC, 3 f( L btlloVlTmillbM |frKEI 4 >i 
| 4 l 3 rrc, 1141 artMmikT [^u>pf 4 iyrVf 
m ? itp asi -ipiwrwJiik 

fiikjieiit 11,99, VQO. 

Ofihfiinmil Sn OoodBt Stmt^^ 
ttt^token TtM- tiialf 33. 

(hi*^ t4i. 


P 

^aciiysej^/s m/iiCitfsox /4 

l^ida^iinllr^ ri cF*fili 4 )>li 4 l-h led 

lyhrtt>iiwo 4 iife ili^i 16A I 4 ail» in ilc- 
tfimi posed ifuiii eiT lUm ciLiRr Jonlhll* 
Ytmtl Bliolra, 119, 

pBlBkrB, DuciiRH'tmpp Cj i Gij 43, 

Cj ¥ pmilArjillur, &i i yeilow^iiw^ 43^ 
14^1 

Paox, ult. Porhondjir^ 71, yir- 
p«la» .-1^ 77; Mid-dunes, 731 

SulhRcoam co^iPolidBljeiJ ^bdl^MiuFi 
7 ?* 

rnving-sottti Al- 

iVrfirM Jv 4 Vf Nlid /i /mrt^ 147 , 

fWtUiUTiiMJ pTfirMf 14X 

Po^in^tilOT 4 

«ir jEii:mf//f<6^iidhYrfRH sliiiUii of 
lUKvni^ 

/VArni'^f^, 157, 

PenlnaulBr-indlji^ vj# 1^40 t cFtlos ol, 

$u 


PcrfirrmlciiB, of uv ^ i 

in »MldtUE^ 47< 

PfrhloiJte^ I—Jtiby^nalp. tmlDcry^iaUltH 
roc 4 t* cf it|tra 4 a>OG oompoflitioo 1 
flOd-^fnliifPHlluu, bid i^PCiiiqfirtCHiAl^ 
hy wk 4 j| iiibordkiiite f«tifuu-p and rhih 
in oliiimE. WiMia altRwl, thiry pec^ 
ditce |erpimiiiTo-rocki, 

Perfitiic •iflth^turop 130 j nw^k*, 

DFtemonniktniiii > 

ultorvd Aiflyj^leiiJiil baBsklp 5 njd- 
nawnln Nesp 17^175; aLumd 
<iaHrio vnnepHyre, Baliln Dltmar^ 
109, j|o f oltMrM pmV |-T3Liwptiyrrp 

VIJtarla Jltarj, jpB ^ nmyieilBkijddJ 

liuulL coEnp^t«iptHi iHor^'ara^ rrri 
^rBtmoretyip Gil Ixtb 
Dc^afOp 147 j * bbimiirtiJjiin \ tuv 
nnmeEitat Hiiio^i 4 )na. BBarwarJi, v^x 
lilork bokialt cif ICcmwadar- 

iHmJLwima^lj|.L, $ bUi^ liaMlt 
< 4 ' Einn^rw 4 ylw^ luiar BaKtiarln, ix*i 
brofPiVif rvy nunhpkedlKrhy ^ 

dybn, IVlMEka, 134 ^ ^ihflnWidly-titPla- 
morjihoJinl kunltp Bhaiipyra. iw^i^ 
177 I tkMVOf! perylxyriilc £rAriO|diyff 
rttintmit, DtiOrl Ultair, 107 4 cnTn^li- 
dalod tiLuwijHiaiirid, * ebayii-a I gttii: % 
Cliay#p 163, 1(14 \ contN^lldHiUd Uowiip 
undp Madtuvpur^ rb^, 4664 con* 
*.iliitiitc 4 «ibribv4tt4, Bhado Dhar, 
IS*, 1531 Oi.FttiKiliiiqted ^bdkJOOili 
raiBr njicn^p Ctuiya, 154,^ 1^5 j eon* 
•ftelidblcd ftlHitbiAniLp C-l t y-^rcett, 
PorliJinilarp i£u ^ cruFvoI^ttrd 
ihdIlT-HitkL Khari iCJ^aU, | 

oonaeflifiiieil dicrkuml, /Tlalinad- 
bavfnfr, 1^7; j 

Navi bandar, 150, #371 

€Oflft<ffLdHtail «luiiUuMi4p l^atia 
^mhf-b'% Palace, ije, i|i - 

iMjlSkbi led ^baU-uDd, l^abarlidnt^ 
KhAii, rtmselidiaiMl 

ttind. VSUngd dlTyaltra, 155, ii* > 
dHDTnpo^ bypnbyiijil riMjk, Jam- 
iHivanU bholra, itS* 1193 hWai& 

^rAtiicifiJLL|rrr, 104 ^ I!rre1y-Ef ituitKl por* 
fi^yritie dbordl Dliar, 

*17, li^E rtiwiy.teXiMrtMl i»oir|ifLjrrSlk 
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grnnftphjrrep DImitI Ohi^i itGi 

^nB\y*U^arvd ^uU-fctphjri^ grt«o- 
CoeucUlM Dhar, 

iuiiyird4ikiLdAJ boMAUf imr miirwmra^ 
ijfc j 

hMltr W» 44 » 1 ». 1 * 7 . l 
twnd ttikisnan^?* Dwirfca Grtntp, 
i^lf i^tj fcuTwnsiufiiril flstf^ 
O^Taz^ck CfT5Hip> ICttlKli-ri# i6ci-- 
i6t I KTanophynt. J 

fulki NR «l Ranawaa, nStiiGt 
HtilrtcryiianirM' DruarotniMJ 
phyre, Atfatlana.^Weight*, 114. tijs * 
fctyrpcfyntrtl ti^*^ oUviiHNbualti Mor^ 
wara. i-KHiM 1 ij^rpocrifiwllliiep 
pTifli-hnmn rhj^c, Nfcgka. *3;^ 1 
iTidptnttl fpt^cruHtk Phat^*'! 

Dliar« ki#H«<l ftsrtyfrdmJ^tltl 
cll^Ti<!-bMBlU Morwara. iiS-fipJi 
miltolltast bjr hi>tty 

e^tr^cj^iwAipk fffFai ihc AdatUna* 
Mi^tgblaT 5<>» ^J ™i 3;35 t*aidiiiii, 
&niHi[ apaphyMl ir™ naw Naglca. 
i 3 H^ S Oftiicwlw ^luni^JTet 
Dhar» itt*itjj * jituMnUli* omo^ 

lla«ititalUmotiilii: 4 uit«ti;ti<i, 143 | (Nao. 

Ittic-lmlBrila, i:cilliwrimi^ haroantft, 
Tttkra. 133 1 lx«Titij^lkiftlc*«f 5 »tai- 
Dtiaaak Dhar, loj 1 
Mtfi vdih mlETflfefilwiitrc Hractaie, 
Parfa Dhar, 136-1 spheniSSiSci occi*- 
Mxmul Ubi». AdHtlsM'MelElitt, 
lOIMOJ f sphnniliHc* flni*mant»I 
rabito, Krl»llii« JliAr^ 

#«Wjok>*:r7»*»11ino j{T»(ti<^yT*iR«*»' 

wM>B«rdl rud, tis t Sabhoio* 
cx^suiliiM pntiiii^yrq, V$|farU 
Jhar, ro7-iW; Sut>Rjtc«tt »cle», 

phjTT-, Dhorl Diiar, 106» tJT^' 
gnuiufihrMi, OadliLa Dbar, 105, 
Pclfvtujfyt modem ^pplicdi *■ 
rhoieEra^ FbtJdimJcfostajibtc re- 
S(s!j * Lijt of Plalaa m 

dt ee^iffcomk Al^n^ oi PdrlMndaf 

State, 

Phyikak propcttie* ecUl viiliauait 
B51 hajttt: vuk'Aflk reitfk*, ^5^ 
ctirtKtfldiiiW^ 83 ( Dn'drka 


fi±iu!*iiau*»^ 9 j I fckil^p ^i G 4 j JlmiT' 
alonca^ 41, 6 j t mllinllied^ jc, 

Plttn erf brkl^« 

Pt^^ancut*. * iAdkivmii'i i j j * %hl-fwii», 

4a I jf^EJJow-c^ckiz^p 4 if 67 * E-l^ 

Plodara ia Gplf af tfutchi 15. 

Pu^ralita. tb, S6, 1431 JaJti Sabab'a 
Palace, lb 1 iciIefiwDpk 
t4:i, 144 I Palakra. ax 

rkotltir kiufEtt, tttipvre iiJiiTn 3 ftiii 53 >-prP| 

:*-IlypLayMLl rqck* af III? 

Of rHJT>^ 3 ffic i^pc, ooc*^ 
*rtn»Ity icuataiirkinif fiystlaHi bm Ire- 
hiU ^ kifitpk*?! ca-ytHaUlBa 

n^p.^ 147. 

Plai 3 i» bi rku] €ifumsTtA^im 

hCawn^uml, 7t. 

ni«ul(jf: 4 ttt« tx <4^*51* ^ ^ 

P^ka Twd*, It t ekvaikiiY ot tbe luad 
*i4ibwi;|Mant lo Jti 1 fi!i*TMFiiniri^ 

|l 4 iv<{ilam»i jfi i ' babJiridiiitH', ; 

^ I miluofllD, 
t 6^ 46p ( ifix 46 I ■wbNklrinrir durmg 

lhfr. 45 H 

P^iw^eiiis Ag<! vr li'i;|^w^i ~ Tilcrtuii^p Itw 4 rka 

It, is«- 

nkt-fkiifiaciriic ag» of lll« I>w*rlsa beii*, 
4 ***Sk 

Phuiitiici ot roclt* cif dccp-naatni 

4 :oilBotiilaiiPR. 

P«.pTariw!iJ Eghl, 9* 

PiMfynt^ elulk umi* of 
14X * 44 , 146^ * 4 rp 

PorbaDdar CHy, alluvium of Uu* Cjr^tf^ 
^ i cement worha, s81 ccm*cp!‘iiiit- 
ladtiMl^nd, 1? 1 pMrtn bed^, 47- 

44 p ^ E IS t (JoJlUMaf^- 

■tr 3 iXi 6 sE g;tiJhU1u«^j%, iS; 

Vktarla iuhttev Bridge, 

Porbaadar State, eoaubd eoumryekiv, 

41, 6&-79 \ tWt*o 4 klatfid biom-salMfij 
i6>t£6 I [:)iv&rlcm biidm 4x 14^1621 
ircciftamk felaitrai* 11 1 Wj bed*^ 140" 
t4ft; gramipht™, ^ 3 , 93+119; old- 
(j**! rocks of* i potL ef, 3911 rbyokl- 
Hi 131"! 36 ; AcdiiAnatiiry roi;k>, 

1^1691 ■lib^acTinJ: fecki> 


iNPJEt 


m 


^ul]p««ntiiiL poriiiMMi UlJ I voiciu^k 
rodtih 

- iniB^liU or 

UfSKili'U^ ^ f botic Ul 

* fralidUte.' 

PorcQbldtit mpnuiwCtnJl' flJt ttl. 

I>pqlh|TlH Miol PssTFbyf^laa- A CsudJ^ 
fwmiivel^ ttmktiid cor^viHiliwii^ 
erf h5T»bj»»1 rocfe» inicnnttaUl*- 
cbnnucftl toippoMlkm; i-lwfjwUiwst 
b;y ilwk fsarpteyTlilir sit^tnre, 
f^ocryilF in m ^oui»d-fiiw- Por- 
p^yrif* mjv dtilin*u 4 fllM?t 3 bf tJw 
af «J)iiii wr 

TnfifU^LLraB fiel^jMini, mt\d fiorptlirritti:^ 

by vodA-liTiier Of trWIhtIc ftMjmrv 

pnrpofMiMtincp, i, 4* 
rowl-Pfkw«$ 4 v PwtrkB baA%r 17^ 
i\-MiUT«rtlRry clr.Yalioii *f ll» bundi 1T^ 
i*Ci 4 *cri"ct|ij*+ f 3 S^ 

IV> 4 ^«)c«im! I'EHwtiott of 41* 

Tuf fftM*ive fwrtfcfcumTubKr 
< 5 ^ 

pfO^Hoce of ItBtlilJiwaf. ijj-wiW- 
4pWjL-j» durifig Lba PkigitHJcuo Period^ 45. 
p«<H^o^]fA¥aj|c in I 
FMnub^ooliUc cfluifyiwnxp 1*0, 164+ 
rKiido-»{rf:teml1ut^ l 4 ien Uw btsiiiSM^-ot* 
irpo«4 ItOMlkm of Ltuf ihln «£» 
lion b^weea CrW/X^ iriis^i t4» 
Pkilimxfru ¥ffg 9 fa* i 4 ^« 


Q 

gUAXTITATlW chcMJiicAl of 

hjiwb^nwil njckij 94# 

Ba built Kliaop Madhavpur, 
^ I ^ bOp O7 X oiilioiite- 

UmBsiontt, li 15, 

QtoiUTynig ftad inintiiir ^ Ufi 

i4«olojpcil dmH, AO^ 

UiiirToriy KiffiOrUi i-ii| JJrM* S 7 -T 9 » 

821. claidic pgurikf?^ 
In torfinioniaiy rocki^ «o* F*»iT<^rjii- 
plOcnJ Dtt 4 i«infwli«f.^* 9 ^* * 39 ' 


JlSib t fibrilit iJ { intai^^rDWlliB mth 
Tp S| 10 E TTii iiJOjj^ g r ra iita^ ^ 
7* S, 11, 97 j rpincral iBhU b 
ba1 iTdcluii B« * Pc!iFidr|iraplil 4 :ai T>ctEr« 
mliiaiioixi^i ifiyoUfe% 

t^. 

^kULli^TiijirjrlCr^ Lowofi 11 ; vJ-rtom Pdr- 

bindar CUy. aSt06. 


n 

HABABltCHIRA l^liANp c^^fiidiynliKi 

ltjillHray-cut|lii|[p fIrtB aafiKMtir^ of •cc- 
lion nf 4 |rfiBr(Hd 4 HI TiyimJiyaAal 
dirwdll^ cunrrdil hf f«]*fi*btTddrrf 
ndUoUta^ mmt Rijl&vHb-ilJtlionp 4, 
RAtworf-beacHct. ifk ii* S71 iCii. 
RafknI. 4«. 

I^abufv pr NAWfteflni, miaU linvitof# 
quarry with bnac of ^btferfi-coax^lcN 

nwmtOf 744 

iCaca Palaci^^ Pwirka Indip 

ftanawaOi ti AdatLaita^HBlgliti, 49 ; 
|>n^ka badii 474 44^ r 4 li 4 ^bcdrf*d 
Ri3]bUl«3^ 4, 4fip 49* 71 i 
CUttbf ,L 4 I nillw&y«« 3 kf}f)j£ tO «?x* 
untsjTa luiliaiilc qELiUTin^4i; HtATp- 
19 I Tarljiuy Fnynrf depTn^ 

ii^tLi 15. 

RiDswao-rnail, Porbandar CJty^ 

DwMa and GCj bodi OXpoHjrf by 
iha mMit, s^. 

Ranaenn^ $t. 

Ratiir^ ; lonjc f^|:e of Dw^lui bedi. 

HmuNPonocI jS, ij ; biirwn 

Nud «lki!n- 9 Bndi» 77^ 

lLh:tuiiatiiKi of Isml frota tba Qretft Jail 
Maralip 77. 

Rfirfryiumsifti calcitav n, 14-fS, jS j w 
atto 'Patroj£ra|rfdcal EVlcrmfDHikrtift/ 
93 i 14^* Hfi 151* iS*M iS 5 rf<^>* 

>61^1.65. 

Redp [ndiiui^ 15 $ oebre, 

Ronawam, Dwarita HagatouBS^ 44 1 
ItmiliferOui Jlnvaloiuf, 14 li 14X 


IHOiX 
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Rr»* ^rtHKi (Jf 
VokuiTK^ pagiHt kl inuH R«t«uiii Hun^ 
rid»f 

Kffpoftii ^luirtflriy^ i-riH JJ-St* 

Kbyulitei^ *1*^' 

J 3 , 35 1 imiliUjtpHitiKWt*, s 
33 * OS 1 mfitauwf^ 

3- 5 dpilmlScn* S4 i ilivitrlficii- 
llffb. J 7 I dE(iw»HCes fr^wn ffilit?|l*% 

; dfkBM, iK J 3 . M 
^ I ^DWHilffuciunH 3 W 35 ^ g»ute^ 

l hfp>Grj»t*Ur*Kp 135 t 
rt.d«riiwd. rfl* 33. 34 I Khl*trl 
33 j *|^bt-viilciiP^C 5 ^ * 3 * iLfnltfitf 
5l4ie^. 36 z Pthcridml^ iS\ kpc*t>Ue=i 
53+ jBij niw^ffpfjtniAtfcliC# 13^ s N®|rtaT 
I®* jai 34 f J^nvBMJtBT 33, 

jj I fiAt uMlmn , i8| 33 " 35 > ^34 I 

ficicurwwB. J$ L ctfigin, 38 j Of lo 

Voksl4» iB, 34 K OaiMJ*l Hill. 
351 Purbindif ‘IJ- 

I ; fwfiiii^ttitftk,. j6 i Rolfa.!*'*. 33 t .34 P 

■penl urt*« 3Si 134 ^ *35 i ■peoS^ 
^Twityt $7 t il^ncnmSAl nkrlfOw^re** 
^ ^ frfkeniJEik:. 1^ * 

RCL'CrtllOfBX, BaAOK I*'* V™* as^ 

River, Bhadar, 74t 751 Mlil*»r* 191 
WartM, 

R;fvr«^iivvJt VlMwara. fti. 
KlvcrdvrraCAik iS. tl. «r#&9* 

Kv^Ld-mcitJ. I, 11 1 cfirtHtnusl Aji 

un S J^iwf bl^ Uaiiill*, r 3 Tt ? 
0fit&rii« UmMicAeii fc* I hypiJsyMfll 
rocka, 511^5, to^, ma, tr,*, iijs 
KxrACkl Myiil<l|Ni1lty, 5 i, 9 &< 1 ^ 4 . 

11^ i liLterittf, $t I rby^Utttf I 

^iithcrii-dlAtrtct« of PorlMndAf 

5 UU, 7B, 7^ 

JPWkn HfipewTiW €»rbkPiffU. 

^niLb 71^ 

RiKrJc-pkiiai of beiMsd^lAT^i ij. 

Kv^k%, Bb^wlt 3 + 34 ; !» 133 ^* 3^1 

rfl, *^3-166 1 ttrttprpbiHiA* m f 
44«.r, 4f34T ( bedi^pd Uvw. 

ai-«5t ccrmp&HfkTsai it 

dumiranj dumfiOit 4* 34 t <o|Mtr 


A^hAdtiEws. 16, 77 J ccliiiaitEfiLr jrHntinif, 

5-^ 3& : •DcrcAii^irApi iii 1 ddritnl* iB 1 
v?u 3S, lf[5, * 1 ^ 13^1 rd6ftWfiiL% 

S fp ^ 3 St 44 * 4 lt • 

84* »6. SB. ya. 9*4 91 . locv 
114^117* T1^ J33 I miptT^o. 34* s 
glmy, »ef £ knrdriiErt|f of. 1. holii- 
^ 79 tidlliiir^, hfpiJipu 4 l* 3- 4 i 3 » ■ 

10^ 5*. j 6 w 34. 93 -H 3 :r 

«t4JliEi«, liH-iM, 133 j !|fn*^. 

5; klll»W<liAlp, 4. 34 ^ intrkiille. 

^; Uoifdp^p fc I lAteralk. fS^lU 

4]« * 3 l'l 33 i ^ 

!Pk9f *33-13^4 liffWinllk’Uil«»tani^. 

niW bitek Ui ■ Oil Orubip"^; 

4 ] mUiiDlinc. !rtfof td * MUidJj|e*i 
riAiura mhI urTRir. dfi^^ In 

Pdf^ndar 5 Ulr» *t i pliyla.af> 150- 
ly, 93^119, 119 - 13 ( 3 . 

i>lut«ik.ai M: Paorn^. iH* 
rdftiknkh^p 04 itiiiwiik ttfUlAi At 

4 1 ■difflOfitvy, 129^1^4 t 
ip^MirdkbLl ■brHlluiR 4 «i 5^ 3 *^ ’ 
a^ali faub^wennli 1Q1 I 

dlrMuiiiir* 24 i vuk*t:^ *. 

weu’kiit down of. 5: 
fMAilrn'lliR of, j# 

Rollira b Mavnaoj^ftr AtalAi 

33.;; e^t^dSm ndaiiAltrfi for cia^ £$, 

PKUF&SfKHt It... 131 b 

IJS. 

Mifta^Mi [47i 1*0- 
11 ^ 

fliikUlaw qumrrles, AberdMUililrrt 

RdSHt-cajCnijied, -(rf tbr 

Dwdrka Cwm^ Arolal*, 44 : 

EktkJlIrfe, 44 1 ACatola, 44 l 
*""* 44 - 


d 

SAJANAWALA KBS, nkberrii tewaJffc, 
1 ^ it5 t (p4sitM, 9^^ 

SfikhpuFt Tclbow^^hfVa 
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196 

5 fttA$C TobfSk DwiriLu 691 

-irtililff EcmcftOfttp 

SmM MatjIip ttie Great, Aklu^lueiti &|i 701 

rifiMi Tiai iLrtnLLQriwnlU, 7J i l^Arloi 
bcdn umltfrlylng md ^x^nonnJlf owt- 
Madtea^ur* 7s i 
rc r :lai m > h to wiuta tmilisffp 71a, 73 t 
fldutbof NflvIlHiDilar, 7J. 

ji I iirApomttil seA^nlip 
7 if 7* i ciilPfkSe, 7*. 

SdiHil ^tljin* I bJemn «sa+ il* 75? 

CAW4 (if decompciasd Talpile ar £;rjtee- 
libjrrop 4g, 

^ond-dnnAk 111 Cbaja, KhimcLib 
WAT Tempte, 6j f Kitnclirfi 6jf 
MEahIp 601 P^Tbmdmr City. 
Tykro, 6 j* 

Smtmrmfl Jhar, N'AV«naga.r ^ 

^atbvlrda Nes, 53; rr»«};t^|piEy gnute- 
pbjfrt, 109: tlte T*ltf af. 36, 
ScAiMoifitf graj%JL 143. 

ScWriof of fpcfcl^ V. 

Sfli, Ukd l^kUiciCMtf,46; Ui« Tcnbiiy.zei. 

Sem- 9 id|^ avii|»rAt 4 il'^ jt I ' taiillii«f'-|ii|^|- ■ 
fr*«i 7*, 

SAi-wHJcrt nSayrfcP^Tfjm dtkiridfl £n, jt, 
^«Qn^ i^iumiu-Jy Report cm ihc Eeannfbic 
Gooto^ Parbandor 5tate, 45- 

51 

Seduiu-nTwrydrpcwU* 4)6.53* ^>93^ 
SeVmliic fci- 

ap^, 14*. 

^quopcc of irolduik' Umi* 

6er|ibatirH Eh ansy^haJof., Jz4- 
S«t»^ pavxrtBTp * 4 , 

^ ^^ALlid Dwirk» fintau^Hie ncMT Kbam- 
bhodar* 64. 

Sbecu of Ijita, 4h 

cvoioBiiaicd, 10, 17. ir^ 65^ iSf, 
^.50 V ScdiHrODfist rofli'toiiUiAtfd ftod ocidn 

»ortfUEIiiff, 44,6j* 

ShrinkRgn, ipbiTPidAl* 51 dlmtnutbtj, 
iji. 

!^£Tit AAd colours dp tile GcdlDgii:Aj Cli*rt, 

5 i) Jtmff inlUoljte, 51*53, 

SlkOJOt ■UiiViiirti, llfoy and jimneEly onfr. 

niiiTow¥ of ihm OreiC 
Salt Morob. 75* 


folk's* CldiMlI'f 111. 

SiUceat» amji^dAlniLt $1. 

BiEkiiiir of irtmi iu, 

iSind^ Ci) Oftiup df bedfi tSi 11: Hanclii^ 
hor Grwp, tJ* 

Slrlnaiar. DirArlti b^di^, 43* 44, 63 ^ 

Gij fortdlifeixiTi* EHSda, 63, 

Site* for quarryiiijf add 6, 

burnt wik-onlc duaLr 161 fertile re* 
ctniJiuedp 701 lacdTpMd, j 6 
Sornid-etimm t«u for^ 5, 6* 

Specific; ^r^ithf t— Barda Hilli rodcf,^ i 
Bhatwarl Dh*r itorw* 961 Eru^ 
pittil aifidnalUic feliitiCp 9$ t narmai 
water. 71 { aalt-paui evapfiraM 
bHflep 7J^ 

SpberokUE tifirinka^ifea of dylia rockn^ j i 

Oft a very pUmkHHtm >cula. tU. 
Spbim3vti^4; mmitU, i«, 

SpiucniEilDt^ II, 57,. 1*0, 

SpbisraLliEc fa!fl|[e4;^Adatiana-Hcif Jito, 
lOd I doOfillioA, M I 

Javantmra Qara, 991 Krialuu 
SUrntf 991 Lodha Dfior. idd e 
mlcrpecapic (tructunrp 97 p too j 

99 * rooj Railway .cult- 
iof Ai RiBiiawaA« loo: Sittvari 
JlMr. a; 

SpberuCtir rhyifTiile, 133. 

SfHi-lwiEtd Euurlidiir* Mlauit 60, 
nriur»/ff, t44, 
anyp^in, 128, jjp. 
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